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"Omncs res crcata? sunt divinfe sapiential et potentijv testes, cUvitia^ I'clicitatis

huniante :—ex linruni usu bonitas Creatoris ; ex pulchritudino sapientia Domini

;

ex CBCononiia in conscrvatione, proportione, renovatione, j)otcntia niajestatis

elueet. Eaniin itaque inclagatio ab honiinibus sibi relictis semper wstimata

;

a vere eruditis et sapient ibus semper exculta; male doctis et barbaris semper

inimica fuit."

—

Linn.els.

"Quel que soit le principc do la vie animale, il nc faut qu'ouvrir les yeux pour

voir qu'elle est le chef-d'eeuvre de la Toute-puissance, et le but auquel se rappor-

tent toutes ses operations."

—

Bruckner, Theoric clii Si/deme Animal, Leydem

1767.

The sylvan powers

Obey our summons ; from their deepest dells

The Di-yads come, and throw their garlands w-ild

And odorous branches at our feet; the Nymphs
That press with nimble step the mountain-thyme

And purple heatli-llower come not empty-handed,

Eut scatter round ten thousand forms minute

Of velvet moss or lichen, torn from rock

Or rifted oak or cavern deep : the Naiads too

Quit their loved native stream, from whose smooth face

Tliey crop the lily, and each sedge and rush

That drinks the rippling tide: the frozen poles,

Where peril waits the bold adventm-er's tread.

The biu-ning sands of Borneo and Cayenne,

All, all to us unlock their secret stores

And pay their cheerful tribute.

J. Taylor, Norwich, 1818.

Q
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•* perlitora spargite museum,
Naiades, et circiim vitreos considite fontea

:

Pollice virgineo tencros h'lc carpiti- flores

:

Floribus et pictum, divte, replete canistrum.

At T09, o X\-mphee Craterides, ite sub undas ;

Ite, rerUTTato variata corallia trunco
Vellite muscosis e rupibus, et raihi conchas

Ferte, De« pelagi, et pingui conchylia succo."
N.PartkeniiGiannettasii Eel. I.

No. 85. JANUARY 1895.

1.— Oil two Deep-bodied Species of the Glupeoid Oenus
Diplomystus. By A. Smith Woodward, F.L.S.

[Plate I. figs. 1-4.1

Several of tlie doubly-armoured herrlugs of the genus
Di'plomt/stus* are muc\\ deepened in the abdominal region;

but none are so remarkable in thi.s respeet a.s 7X lon(jicostatu!i,

from the Cretaceous of Brazil, and a smaller form from the

Upi)er Cretaceous of Alount Lebanon, which seems to have
hitherto escaped notice in collections among specimens of the

so-called Plafax minor. An accurate technical description of

the former has already been publi.shed by Professor Cope f,

but a good figure of a typical specimen is still wanted ; no
notice of the latter has hitherto appeared, and it will therefore

be interesting to point out its characters. Good examples
of both species are preserved in the British Museum, and
form the subject of the following notes.

* E. D. Cope, Bull. U.S. Geol. Surv. Territ. vol. iii. (1877) p. 808.

t K. D. Cope, " A Coutribution to the Vertebrate I'alajontology of

'Rra2il,'''l'roc. Amer. Phil. Soc. vol. xxiii. (188G) p. 3.

Ann. cfe Maff. N. Hist. Ser. 6. Vol. xv. 1



2 Mr. A. S. Woodward on two

DipJomystus hngicostatus, Cope. (PL I. fig. 1.)

The type specimoii of this species, now in the collection of

Professor Cope, Philadelphia, was discovered by IMr. Joseph
]\rawson, F.G.S., in the Cretaceous of Itacaranha, near

]^ahia, Brazil. Other fragments were met with at the same
time, and some presented to the British j\luseum *

; but it

was not until quite lately that our national collection became
enriched by another complete specimen of the fish, discovered

by the same indefatigable explorer of the Brazilian Cretaceous.

This fossil, which seems to be imperfect in the anterior

dorsal region, is shown of the natural size in PI. I. fig. 1,

and partly confirms, partly extends, Cope's original description

of the species.

The general form and projDortions of the fish are seen to

be exactly as already described, while the numbers of the

dorsal and anal fin-rays have been correctly given. Now
for the first time, however, the pelvic fins are indicated, of

very small size, arising opposite the origin of the dorsal, and
the pectoral fins are not placed quite so high upon the flank

as in the type sj)ecimen. The skeleton is obscured in places

by a thin film of matrix ; but it is clear that there were about

twenty-four abdominal vertebraj, as stated by Cope, while the

number of caudals is twelve (not ten). The long ribs extend

to the ventral border, and the hinderrnost five or six pairs are

attached to rapidly elongating processes, the ribs shortening

in proportion as tlie latter increase. The neural arches are

all iused with the vertebral centra ; but in the anterior caudals

the line of union between each neural arch and its spine can

be distinguished. There are also traces of intermuscular

bones in the dorsal region. Tlie dorsal and anal fins are

imperfect, but the slender caudal lobes are especially well

shown. The dorsal ridge-scales are also obscured or destroyed

and the contour of the back apparently distorted, but the

characteristic ventral ridge-scales appear to be more satisfac-

torily displayed than previously. In the anterior half of the

abdomen these scales are of normal size ; but immediately

behind the pelvic fins they begin to increase, and the three

hinderrnost scales are relatively gigantic. Each exhibits a

long posteriorly directed point, and is apparently smootji.

The new example of Jj. longicostatus thus described was
obtained by Mr. Mawson from the beach between Itacaranha

and Plataforma ; and to complete our knowledge of the

species it now only remains to discover the dentition and the

squamation of the flank.

* A. S. Woodward, " Notes on some 'S'ertehrate Fossils from the

Province of Bahia, IJrazil, collected by Joseph Mawsou, Esq., F.G.S.,"

Ann. & Mag. Nal. Hist. MiJ vol. ii. (18S8j p. 182.



Deep-hodied Species of Diplomjstus. 3

Diplomystus Birdi^ sp. n. (PI. I. fiLi^.s. 2-4.)

Type.—Nearly complete fish ; British Museum.
i>p. Char.—A small {.leoj)-bo(-lied species, attaining a length

of about 0*06 metre. Dorsal region much elevated, the margin
rising to the origin of the dorsal fin, where it is almost angu-
larly bent ; caudal region relatively long. ^laximuni depth

of trunk nearly or quite as great as its length from the pectoral

arch to the base of the caudal fin ; length of head with

opercular apparatus equalling about two tiiirds of the same
measurement. Abdominal vertebrjB 14 to 16, caudals 18 in

number. Dorsal fin arising well in advance of the middle of

the back, with about 16 or 18 rays; anal fin not completely

behind the dorsal, comprising 2o rays. Dorsal ridge-scales

with a prominent median acumination ; ventral ridge-scales

nearly regular in size, not excessively enlarged, sharply

pointed.

Obs. The species thus defined was first observed by the

present writer in the collection of the ilev. William Bird,

A.M., of Abeih, now in the Museum of the Syrian Protestant

College, Beyrout. It may therefore be named D. Birdi, in

honour of one of the most devoted students of Syrian geology.

There are, however, several examples of the fish also in the

British Museum, and three of these are shown of the natural

size in Plate I. figs. 2-4. The second (fig. 3) is to be

regarded as the ty])e specimen. The species seems to have
been moderately robust, for the various examples arc much
distorted by crushing ; but the study of a series suggests that

the type specimen shows the nearly normal form of the trunk,

while the head is better preserved in the original of fig. 2.

Figs. 3 and 4 show the small pelvic fins opposed to the origin

of the dorsal ; and the first has one side of tiie pectoral arch

somewhat displaced back^vards. The deeply cleft caudal \\i\

is indicated in figs. 3 ajid 4. The much-thickened neural

spines supporting the dorsal ridge-scales are shown in all the

specimens, and intermuscular bones are conspicuous both

above and below the vertebral column. The dorsal rid;;e-

scales seem to have been broader tlian long, with one promi-

nent median [)oint and some a[)])arcntly also with one or two
pairs ot lateral denticulations. The squamation of the flanks

is shown to have been very thin.

Diplomystus Birdi is most closely related to the associated

D. brevissimus, but differs in the much deepened form of its

trunk and the arched contour of the back.

Formation and Locality. Upper Cretaceous; Ilakel,

Mount Lebanon.
1*



4 On a supposed Tooth o/*Galeocerclo.

II.

—

Note on a supposed Tooth o/'Galeocerdo^ow the

English Chalk. By A. Smith Woodward, F.L.S.

[Plate I. figs. 5-7.]

For some years a small Selacliian tooth from the English

Chalk has been exhibited in the British Museum among the

doubtfully determined series of Notidanus in the anticipation

that it might eventually prove to be an abnormal tooth of this

genus. Quite lately, however, two more teeth of precisely

the same character have come under the writer's notice from

the collection of the late Prince of Mantua ; and by the kind-

ness of Mr. R. F. Damon, who has purchased the collection,

these remarkable fossils are now made available for study and
description. That the form of tooth in question is normal
may thus be assumed with considerable certainty ; and such

being the case, it is of extreme interest as exhibiting no
superficial features by which it can be distinguished from the

genus Galeocerdo, a member of the family Carchariida3, As
is well known, all evidence hitherto obtained as to the occur-

rence of sliarksof this family in Cretaceous formations is very
uncertain ; and it is only by examining the inner structure of

the detached teeth that they can be distinguished from those of

Lamnidee. It is to be hoped, therefore, that an illustrated

description of the three new teeth may soon lead to the dis-

covery of additional specimens which can be sliced and micro-

scopically examined.

The teeth are shown of the natural size in Plate I.

figs. 5-7, the first or type specimen being exposed from the

inner asjiect, the others exhibiting the outer face. The crown
is very low and its apex turned sharply backwards ; the

anterior coronal margin is gently arched and marked towards
the base with a few feeble denticulations ; the apex above the

posterior notch is small and narrow; the margin below the

posterior notch is much elongated and exhibits from seven to

nine conspicuous denticles, decreasing in size backwards.
The root is narrow, and the nutritive foramen on the inner

side is in a deep vertical groove (fig. 5).

These Cretaceous teeth are much smaller than those of the

typical Galeocerdo of Tertiary and Recent date, and differ

from the majority in their remarkably low crown and the

relatively small size of the apex of the tooth. They are most
nearly paralleled by the teeth named Galeocerdo lutidens from
the Eocene of Bracklesham ; but even the latter exhibit a

much more prominent apex and relatively smaller posterior



On tn'ir Sjiec/es of Kastern Lepidoptera. 5

(It'iiticK's. Tliey arc thus distinctly new and may receive tlie

provisional name ot' liiiLocerdo Jae/celi, in compliment to tiie

author ot" the most important contribution hitherto made to

our knowletlge of the extinct Carchariidnj *.

EXPLANATION OF PLATE l.

Fiij. 1. Dij>/i»)ti/,<ttuj<i lom/icostatux, Copt*. Fisli in latenil aspect, probiibly

wiinfiii',' the anterior dorsal niarj,'in. — C'retaceou.-i ; liabiu,

Ih-Hzil. [j^rit. Mu8. no. P. 710'.).]

Fiffg. 2-4. DiplomyntuK liirdi, sn. n. 'i'liree fi.ihes in lateral aspect.

—

Upper Crt'tnci'ous; Ilakel, Mount Lebanon, Syria. [Brit. M us.

u.)3. V.S-.i, P. tMJ, P. Uda.]
Fit/. 5. Galeocenln Jaihcli, sp. n. Tootb, inner a.spect.—Chalk ; Kent.

[Brit. Mu.-*. no. 4170(W/.]

Figs. 0, 7. Ditto. Two teetii, outer aspect.—Chalk, Kent. [Mantua
Collection.]

[All the tig^ures are of the natural size.]

III.

—

Nexo Species of E,istern Lepidoptera.

By Col. C. SwiNHoi:," M.A., F.L.S., V.P.E.S.

[Continued from vol. xiv. p. 443.]

Noctuidae.

Genus Acronycta, Ochs.

Acronycta ga&tridia, sp. n.

(J. Thorax grey : fore wings greyish white, irrorated with
brown atoms ; orbicular round and black-ringed ; reniform

brown, with a thin black bar on each side
; basal and ante-

medial double crenulated black transverse lines ; a discal

black line, with sharp outward dentations on the veins ; an
indistinct submarginal whitish dentated band and black points

on the margin : hind wings grey, with a darker lunular mark
at the end ot the cell. Underside : fore wings greyish brown

;

hind wings greyish white, with a grey lunular mark at the

end of each cell.

Expanse of wings li inch.

Murree. One example.

ISomewhat akin to the European A. psi, Linn.

• O. .Taekel, ' l)ie eocanen Selacbier vora Monte Bolca' (18U4),

pp. l.")t> 17").
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Genus Bombycia, Steph.

Bomhycia hodita, sp. n.

? . Brown : fore wings tinged in parts with pinkish grey

;

three yellowish dots on eosta near the apex ; subbasal line

indistinct
;

postniedial line outwardly curved, composed of

pale lunular marks with black borders ; a ])ale sinuous sub-

marginal line and black lunular spots on outer margin ;
orbi-

cular and reni form large, the former indistinct, the latter white

and prominent : hind wings blackish brown ;
cilia of both

wings ochreous grej', interlined with brown.

Expanse of wings l-/'(^ inch.

Murree. One example.

Easily distinguishable from B. ineterythra, Hampson (which

is also to be found at Murree), by its large white and very

prominent reniform and indistinct brown orbicular, that species

having both blacji with pink centres.

Genus Caradrina, Ochs.

Caradnna j^icta, sp. n.

Caradrina jncta, Swinh. MS. ; Hampson, Faun, Brit. Ind., Moths, ii.

p. L'63.

(J . Head, thorax, and abdomen blackish brown, with white

scales ; abdomen with a metallic black and gold mark near

base. Both wings bright chestnut, suffused with white

scales : fore wings with a broad central dark suffusion ; a pale

lunule at end of cell ; ante- and postmedial lines indis-

tinct, hardly visible, some bright pink marks near apex

:

hind wings with a large central blackish- brown spot and a

discal dark band ; an orange and whitish patch at anal angle;

both wings with the marginal line dark ; cilia with whitish

marks. Underside ochreous grey : fore wings with a small

brown spot in the cell ; a large square brown mark at the

end and brown suffusion in thes]:)ace below : hind wings with

a large central brown spot ; both wings with a pinkish-brown

discal band.

Expanse of wings 1 ^-g inch.

Cherra Punji. In great numbers; all males.

ACONTIIN^..

Genus Xanthoptera, Guen.

XanthoiJtera magna^ sp. n.

Xanthoptera magna, Swinh. MS. ; Hampson, t. c. p. 320.

? . Greenish ochreous : fore wings suffused with dark
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redilisli orange on tlic lower and outer portions; a dark brown
discal square mark divided bj vein 4 ; a brown band from

the hinder margin at two thirds, wliieh runs straight U[)

outside tlie mark, and includes a row of bhick and whit^

minute j)oints, and then bends on to the outer margin below

the aj)ex ; the space between this band and the margin

brownish, the hinder margin black : hind wings blackish

brown, pale and tinged with ochreous towards the abiomiual

margin ; cilia of both wings ochreous, with a grey inner band ;

black marginal dots on both wings.

Expanse of wings 1 j"*, inch.

Cherra Paiiji. Three examples.

Xantlioptera nigridicij sp. n.

Xanthoptera ni<jrl(lia, Swinh. MS. ; Hampson, /. c.

(J . Dark pink-brown : fore wings with the orbicular and

reniform large and pale ; a black square mark in the disk, as

in the last species, but very indistinct ; the outer band from

just below the apex running into the black patch, and is there

lost in the rich black suffusion whicii covers all the outer

and lower portions of the wings
;
a row of discal, indistinct,

very minute, white points ; cilia crenulate : hind wings dark

brown, nearly black, and fairly uniform in colour; cilia with

a pale basal line, then brown witli ochreous ends.

? . Ochreous grey, suffused in parts with brown, with the

black discal patch and a brown band running through it to

the hinder margin distinct ; cilia crenulate as in the male :

hind wings ochreous brown, paling towards the base, with

black marginal points.

Expanse of wings H inch.

Cherra Punji. One pair.

The markings much resemble those in ^Y. viagna
; the

examples, however, are perfectly fresh and in good condition,

and the crenulated cilia of this species in both sexes appears

to be very distinctive, and in this genus many otherwise

totally different species have very similar markings.

Palindiinje.

Genus DouanaGA, .Moore,

Doranaija suUera^ sp. n.

^. Antennie and pal[)i black: thorax and fore wings

reddish brown, the latter with a small patch of white suffu-

sion at the apex, from which there is a diffuse brown band

to tiie centre of the hinder margin ; the space outside this
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band paler than the rest of the wing, caused by a suffusion

of white scales : hind wings ochreous grey, darkest towards

the outer border ; cilia of both wings ochreous grey, with a

pale basal line.

Expanse of wings 1 inch.

Shillong. Four examples.

Allied to D. leucospila, Walker, but quite distinct ; differs

in the shape of the band on fore wings and in the position

of the apical patch, which in leucospila is prominent, pure

white, and subapical, being on the costa, whereas the patch

in this species is merely a white smear and cuts off the entire

apex.

Sahotssipin^,

Genus Hybl^a, Fabr.

Hyhloia hypocyana, sp. n.

Hyblcea hypocyana, Swinb. MS. ; Hampson, t. c. p. 372.

(J. Dark blackish brown, speckled with black : fore wings

with subapical spot on outer margin : hind wings with the

usual orange spots indistinct. Underside : fore wings black ;

costa and two subcostal patches ochreous, hinder margin

ochreous white : hind wings black, the entire surface except

the outer margin covered with white scales.

Expanse of wings l^'^ inch.

Shillong and Cherra Punji. Nine examples.

The abdomen below in two examples has crimson bands, in

the others they are absent : but the real difference between

this species and //. co7isteUata, Guen., is in the wdiite instead

of bright orange hind wings below.

Stictopt£rinjj:.

Genus Stictoptera, Guen.

Stictoptera anthyalus, sp. n.

Stictoptera anthyalus, Swinh. MS. ; Hampson, t. c. p. 403.

^ . Greyish brown, slightly tinged with ochreous. Fore

wings : double subbasal, antemedial, and postmedial waved

blackish lines, edged with pale ochreous grey ; a lunular pale

ochreous-grey submarginal band ; black marginal line inter-

rupted at the ends of the veins ; cilia grey, interlined with

brown, and with blackish patches opposite the veins. Hind

wings brown ; cilia grey, with a brown internal line.

Expanse of wings 1 ^^ inch.
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Clierra Pmiji. i\Iaiiy cxamj)les.

The hind wings have no hyaline internal space, as is usual

with species of this genus.

OoNOPTESINJE.

Genus Carea, Walker.

Carea aIboj)urpureaf sp. n.

Carea alhopurpurea, Swinli. MS. ; Ilampson, t. c. p. 424.

^ ? . Head and collar brown : thorax and fore wings
white, thorax with some grey hairs ; abdomen grey : fore

wings white, with the basal and lower portions suffused with

purple ; an antemedial waved brown line inwardly edged
with white ; a discal waved brown double line, filled in with

white, widening upwards and enclosing a rufous patch ; a

submarginal series of rufous specks; upper portions of cilia

brown, lower portion white : hind wings white, with the

abdominal area sutFused with pale purplish brown.
Exj)anse of wings 1 j\, inch.

Shillong. Five examples.

QUADRIFINM.

Genus Trisuloides, Butler.

Trisuloides luteifascia^ sp. n.

Trisuloides luteifascia, Swiuh. MS. ; Hampson, t. c. p. 437.

2 . Blackish red-brown, irrorated with grey ; abdomen
fulvous on sides and beneath : fore wings with a pale thin

discal band, much outwardly curved : hind wings with broad

medial orange-coloured band and pale lunules on the margin.

Underside : fore wings orange, with blackish-brown costa

and outer border and a large square brown mark at end of

cell : hind wings brown, with a large orange patch near anal

angle.

Expanse of wings
2i^,|

inches.

Cherra Punji. One example.

Genus Hypocala, Guen.

Ifypocala holcona, sp. n.

9 . Palpi, head, thorax, and fore wings yellowish sand-

colour, the latter irrorated with brown and black atoms,

without markings, except for some black marginal points
;
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cilia with a pale basal line ; abdomen and hind wings greyish

yellow, with a broad brown marginal border, black marginal

points, and oclireous-grey cilia. Underside greyish yellow ; a

grey lunule at the end of each cell, and pale greyish discal

bands.

Expanse of wings 1^^ inch.

Port Blair, Andaman Islands. Two examples.

Genus Pandesma, Guen.

Pandesma glenura, sp. n.

? . Palpi blackish brown, with some pale hairs and pale

tips; head and thorax covered with brown, grey, and white

hairs : fore wings rich pinkish brown ; orbicular and reniform

pale, large, the latter ear-shaped, marked with black on its

inner side ; a pale space near the base ; double blackish

waved antemedial and postmedial lines filled in with whitish,

the former touching the inner edge of the orbicular, the latter

touching the outer edge of the reniform
; a pale straight and

suffused band from hinder margin at two thirds to the apex,

where there is a whitish patch ; this band is margined out-

wardly by a pale waved thin band, which is doubly dentated

outwards in its middle ; marginal lunules black ; cilia

brownish grey, with a pinkish base : hind wings blackish

brown ; cilia greyish white, with white tips.

Expanse of wings I^q inch,

Cherra Punji. One example.

The markings on the fore wings are very beautiful.

Genus Plecoptera, Guen.

Plecoptera holostoma, sp. n.

(J . Of a uniform olive-brown colour
;

palpi and head

blackish brown ; abdomen with ochreous-grey tip. Fore wings

with antemedial and postmedial brown straight lines, the

former inwardly and the latter outwardly edged with ochreous,

the former erect, the latter inclining slightly outwards and
sharply elbowed beyond the cell, inwards on to the costa ; a

brown spot at end of cell ; a submarglnal lunular ochreous

line, with the lunules filled in with blackish brown ; costal

and marginal lines ochreous. Hind wings with the com-
mencement of a pale straight line above the anal angle

;

marginal line ochreous.

Expanse of wings Iyq inch.

Cherra Punji. Three examples.
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Genus Baniana, Walker.

Baniana rxgida^ ?|). n.

$ . Palpi brown ; body and wings ochreous grey. Fore wings
with throe black bands, divided by the veins and margined
with white ; tlie iirst subbasal, inclining outwards from the

liinder angle to the subcostal vein ; the second postmedial,

erect, and ending on the subcostal ; the third subapical, con-

sisting of two large spots coimected by a small one and with

an adjacent line of three spots on the inner side; marginal

lunules black ; cilia ochreous, with brown marks opposite the

veins. Hind wings pale ociireous brown, with a pale discal

band, black marginal lunules, and ochreous-grey cilia.

Expanse of wings 1^ inch.

Gilolo. One example.

Allied to B. poJi/spila, Walker ; the central erect and com-
plete band very distinctive, in polyspila it is distorted and
altogether diflferent.

Genus Plusia, Ochs.

Plusia ceneqfusa, sp. n.

Plusia (sneofusa, Swinh. MS. ; Ilampson, t. c. p. 576.

<^ . Head, collar, and front of thorax orange-yellow, re-

mainder of body brown ; anal tuft with some pale hairs. Fore
wings bronzy brown, with the lower half and an angular

patch on outer margin bright glistening brassy golden
; three

transverse straight brown lines—antemedial, postmedial, and
discal, the two latter rather close together ; a submarginal
sinuous brown indistinct line. Hind wings brown ; cilia

brown, with a pale basal line and pale tips.

Exjjanse of wings 1^ inch,

Darjiliug, one example ; Cherra Punji, four examples.

Genus POLYCHRISIA, Hiibn.

Polychrisia crassi'paJpus, sp, n.

Plusia crassipalpus, Swinh. MS. ; Ilampson, /. c.

(J. Palpi long and stout, third joint half as long as the

second, thinly clothed with hair to the tip
;
palpi, head, thorax,

and fore wings rich chocolate-brown ; a black basal streak in

the middle, another on hinder n)argin ; antemedial, post-

medial, and discal |»ink double bands nearly erect ; a black
longitudinal shade running through the lines below the median
vein, and on this shade between the first and second lines is a
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silvery Y-sliaped mark, with a silvery spot on its outer side

and a silvery dot above it ; a submarginal pale line dentated

outwards below the costa
; the space between this line and

the discal line is blackish, and between it and the outer border

pale pinkish ; some golden-orange spots above the hinder

angle ; a black spot near the apex. Hind wings pale brown,
whitish towards the base.

Expanse of wings \-^^^ inch.

Cherra Punji. Two examples.

Genus Thermesia, Hiibn.

Therinesia stJienoptera, sp. n.

<^ . Palpi black ; body and wings above blackish brown :

fore wings with an ochreous dot in the middle of the cell; a

small similarly coloured spot at the end ; a very indistinct pale

subbasal waved line, two more distinct similar discal lines,

each terminating on costa in a small ochreous spot; marginal
lunules pale, with black inner margins : hind wings with a

dentated medial black line on a pale and somewhat ochreous

tinted space ; a discal whitish waved line and marginal lunules

as in fore wing. Underside dull black : fore wings with a

white lunule at the end of the cell ; a submarginal row of

^\ hite points : hind wings with a black lunule at end of cell

and two dentated discal white lines.

Expanse of wings 1^^ inch.

Cherra Punji. One example.

The wings are shaped as in Badiza erehoides^ Walker

;

the palpi have the last joint long and smooth, not tufted with

long hairs as in that genus.

FOCILLINJU.

Genus Mecodina, Guen.

Mecodina oxydata^ sp. n.

cJ ? . Pale olive-brown, tinged with ochreous, and irrorated

with brown atoms : fore wings crossed by three broad pale

brown bands—basal, medial, and discal ; the last is accom-
panied by a pale band formed by a sinuous brown line on its

inner side, the space from this band to the margin nearly as

dark as the band : hind wings greyish brown, the margin of

both wings with black points edged with whitish. Underside
ochreous grey : fore wings inwardly suffused with brown, and
with a brown discal band; a brown lunule at end of cell

:
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hind wings without sutfusion ; ;i bhick chjt at end of cell ; a

black discal crenulate line across both wings.

Ex))anse of wings 1 ,''„ inch.

Shiliong. One pair.

Genus ILvDiZA, Walker.

Badtza distorta, sj). n.

^ 9 . I'alpi with the second and last joints v/ith tufts of

thick hairs ; antenna? with fine bij^ectinations, which in the

niiildle are thickened on one side for a short distance; body

and basal half of wings greyish ochreous. Fore wings with a

small white spot in the middle of the cell, a larger one at the

end : both wings crossed by a medial white band, containing

a sinuous purple line, the band suffused with ochreous on fore

w'ings, margined inwardly with purplish suffusion on hind

wings, followed by a broad purple discal band limited out-

wardly by a submarginal sinuous wliite line ; the marginal

space marked with white at apex and hinder angle on fore

wings, and suffused with white in parts on the hind wing;

marginal lunules black. The female differs from the male in

having the basal part of botii wings more or less suffused

with ])urple.

Expanse of wings 1 ,-,, inch.

Ternate, one male and two females ; Gilolo, three males

and one female.

The costa of fore wings, which are long and narrow, is

rather deeply excavated in the middle, much more so than in

Badiza ereboi'des, Walker, and makes the wings upturned, and

gives the insect a peculiarly distorted appearance.

Genus Oglasa, Walker.

Oglasa albodentata, sp. n.

(^ $ . Palpi, head, and collar red-brown : thorax and fore

wings purplish pink-grey ; a black dot for the orbicular ; reni-

form pale, ringed with brown; antemedial, medial, and post-

medial indistinct waved brown lines ; a black angular patch

on costa near ajicx, a pale mark on costa on each side of it

;

a brown streak from the patch to the outer margin (in the

male only) and a white, highly dentate, discal line : hind

wings blackish brown, with indistinct antemedial, medial,

and discal waved black lines, the last with some ochreous

spots on the outside of its upper half and a large pinkish-

ochreous patch on the margin above the anal angle. The
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female is paler than the male ; the dentate white diseal line

of fore wings is absent, and the anal patch and diseal line of

hind wings are accompanied by a deep black suffusion on the

inner side.

Expanse of wings, (^ 1 Y\j, ? 1 vo inch.

Cherra Punji. Two males and one female.

Genus Seneratia, j\Ioore.

Seneratia odontophora, sp. n.

(J . Palpi, head, and collar orange ; body and wings

pinkish brown ; tip of abdomen ochreons. Fore wings paler

than hind wings ; a black dot for the reniform ; orbicular

large, square, blackish, lined with black ; transverse lines

brown, subbasal, medial, and diseal, the last curving out-

wards and slightly dentate in its middle, all rather indistinct,

and outside the diseal line are faint indications of other lines

(pale and dark), and a brown subapical streak, pale-edged,

from costa one fourth from apex to outer margin above the

middle, and marginal black lunules. Hind wings with indica-

tions of a pale diseal band ; cilia of both wings dark grey,

with a brown internal band.

Expanse of wings I^^q inch.

Cherra Punji. One example.

Genus Bleptina, Guen.

BlepHna perfused, sp. n.

(J . Dark brown : fore wings with a pale lunule at the end

of the cell ; antemedial and postmedial erect straight pale

lines and a diseal pale much waved line : hind wings with a

pale postmedial line corresponding to the second line of the

fore wings, and an indistinct diseal crenulate line ; cilia of

both wings with a pale line at its base. Underside brown,

witii two diseal pale lines and pale anteciliary line.

Expanse of wings \^ inch.

Shillong, two examples ; Ternate, one example.

TheTernate example only differs from the others in having
the lines and markings above and below more distinct and
ochreous tinged, and the costal line ochreous ; the markings
are identical.

Genus Egnasia, Walker.

Egnasia rectilineata, sp. n.

^ ? . Varying in colour in both sexes from orange tinged
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wiili grey to dull greyish olive ; a hyaline distorted mark at

the end of each cell, more or less lunuhir in .shape, in the tore

wing, which has a black dot in the middle of the cell and a

subbasal waved and outwardly curved brown line ; both

wings crossed by medial and discal crenulated brown lines,

rather close together, the former touching the outside of the

hyaline marks on both wings ; a marginal black line and

black ends to the cilia. Underside : fore wings with a black

dot in middle of cell ; transverse lines brown ; no inner line ;

medial line waved, discal line straight and slightly bent

inwards on to the costa of fore wings ; marginal line and cilia

as above.

Expanse of wings 1 f^,,"^ n> i"cli.

Shillong and Cherra l^unji. A fine scries.

A\\\(t<\ to E. cphi/rodalis, Walker; markings above some-

what similar, but quite different below, ephyrodalis having

the discal line highly crenulate.

Eijnasia tripuncta^ sp. n.

(J ? . Greyish ochreous, irrorated with brown atoms. Fore
wings with a small white spot in middle of cell and three

small black spots with pale rings at the end ; transverse lines

brown, with pale outer borders, bent inwards above the

incdian vein of fore wings on to the costa; fore wings with

three at even distances—subbasal, medial, and postmedial

;

hind wings with two—antemedial and postmedial—corre-

sponding with the second and third lines of fore wings, a

black spot at end of cell, and a black patch at anal angle
;

both wings with a series of black discal dots and black duplex

marginal line.

Expanse of wings 1 inch.

Shillong. Three examples.

Genus Catada, Walker.

Cutuda nigrobasis, sp. n.

(J . Purple-brown; palpi and collar black. Fore wings with
a deep black patch at base, limited by a pale line from hinder
margin a little betbre the middle to the costa near the base

;

a brown luimlar indistinct mark at the end of cell ; an irregu-

lar discal transverse line of whitish marks : hind wings
slightly darker than fore wings, slightly paler towards the
base; both wings with a black marginal line.

Expanse of wings ^^„ inch.

Cherra Punji. One example.



16 Col. C. Swinhoe on new

Genus Adrapsa, Walker.

Adrapsa ahnormail's, sp. n.

$ . Dark oclireous brown : fore wings with nearly the

Lasal two thirds blackish brown, limited bv a sinuous pale

line with a small outward bend in its middle ; remainder of

the wing much paler and ochreous tinged, with a discal band

of disconnected and distorted brown spots : hind wings

blackish brown, with central and discal pale lunular lines;

both wings with marginal lunules black, and cilia with pale

basal line. Underside of a uniform pale ochreous brown ; a

black mark at end of each cell ;
both wings with a prominent

middle black transverse line
;

pale indistinct sinuous discal

line ; margin and cilia as above.

Expanse of wings l^^j inch.

Shillong. One example.

Genus Talapa, Moore.

Talapa alhigutta, sp. n.

^ ? . Purplish brown : fore wings with a white comma-
like mark at the end of the cell and a black dot in the middle

;

a deep black square subbasal patch in interno-median inter-

space, a black streak on costa above it ; a black discal trans-

verse line, which passes outside the white cell-mark, curves

outwards, and turns in on the costa above it ; this line up to

the comma mark is accompanied on its inner side by a broad

black band ; outside it is a highly waved black line marked
with different-sized black spots on its upper portions, and a

short black apical streak : hind wings brown ; both wings
with a black marginal dentate line, with black points, marked
with white between the veins, with black streaks opposite

them on the cilia. The female differs from the male in being

much blacker, with the markings indistinct.

Expanse of wings 1 j^,, inch.

Shillong. One male and three females.

Genus Hypena, Schrank.

Ilypena uncipennis^ sp. n.

^ . Head, thorax, and fore wings ochreous brown, the last

irrorated and striated with black, the irrorations thickened

into a blackish spot in the centre of the interno-median inter-
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space, and a broad discal transverse band from the liiiider

angli' to the discoidal interspace, where it bends out to tlie

aj)ex
;

niar^^^inal and 8ubniar;;inal points black : hind wings
brown, without markings; cilia of botli wings ochreous grey,
interlined with brown.

Expanse of wings 1 j^„ inch.

Cherra Punji. Two examples.

Ilijpena castaneipdlpis, sp. n.

^ ? . Palpi very long, with tlie tip upturned, bright chest-

nut-colour, with some brown scales at the sides ; thorax and
fore wings chestnut-brown, suffused with greyish white, with
the exception of the outer border, the suffusion giving a
whitish streak at the apex and making the hinder marginal
space nearly white ; a black dot within the cell, a wiiite dot
at the end; a straight brown line from middle of hinder
margin angled opposite the end of the cell, where it bends in

on to the costa
;
a row of black points in the disk : hind

wings blackish brown ; cilia of both wings brown, witii

ochreous tips.

Expanse of wings ^\^ inch.

Cherra Punji. Numerous examples.

Thyrididae.

Genus Rhodoneura, Guen.

Ehodoneura stylophora, sp. n.

(^ . Head and body chestnut-red; both wings with the

inner two thirds dark chestnut-red, the outer third pale

pinkish-ochreons white : fore wings with three very large pale

pinkish-ochreous spots or patches along the centre of the dark
portion, the outer one ear-shaped ; two thin discal bent red

lines : hind wings with the apex and hinder angle suffused

with red. Underside pale pinkish-ochreous grey, with two
black inner dark brown bands on fore wing and one on hind

wing ; fore wings with a large tuft of metallic-coloured scales

in the cell.

Expanse of wings j^,^ inch.

Cherra Punji. One example.

Rhodoneura tritropha, sp. n.

(J. Orange pinkish, suffused with grey and striated with

very fine brown striations : fore wings with three small white

spots in a longitudinal row at the end of the cell ; the grey

Ann. (i; Mag. N. Hist. Ser. 6. Vol. xv. 2
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suffusion over all tho interior of the wing, leaving the borders

pale; some black dots on costa before apex: hind wings with

transverse deep black bands, basal and medial, the latter not

reaching the costa, and accompanied by a grey band on its

outer side, which broadens towards the anal angle, where

there is a deep black patch. Underside bright chestnut-pink ;

a black medial line on hind wings, and with a pretty marbled

appearance on both wings formed by black and white marks.

Expanse of wings I^-q- inch.

Cherra Punji. One example.

Rhodoneura liebra^ sp. n.

$ . Chocolate-brown, striated with a regular network of

very fine brown lines, many of the interspaces thereby formed

being filled up with white, so as almost to form antemedial,

medial, and postmedial transverse bands, -which are better

defined on the underside, where the ground-colour of the

wings is more ochreous, and the spaces between the bands

pink, with white suffusion also on the apical portions.

Expanse of wings 1^^ inch.

Cherra Punji. One examj)le.

IV.

—

Notes on Crustacea.

By the Eev. Thomas E. E. Stebbing, M.A.

[Plate II.]

Two new Pedunculate Cirripedes.

Dichelaspis Hoeki, sp. n. (PI. II. figs. A-D.)

General appearance.—Capitulum compressed, the breadth

nearly three quarters of the length
; the valves opaque, ap-

proaching one another closely at certain points, but nowhere
coming in contact ; the external membrane translucent,

closely speckled almost all over with little clear spots, pro-

ducing an appearance similar to that of an empty test of a

Gloligerina. The membrane is also traversed by strongly

marked lines, some smooth, others wrinkled and denticulate,

to a certain extent, though roughly, following the contours of

the valves and presumably representing successive stages of

the animal's growth. The peduncle is shorter than the

capitulum, sometimes very much so.

Scuta.—The occludent segment long, narrow, slightly
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curved, acute at the base, tlie rounded apex closely ap-

proacliin<T the excavated m:ir<i:in of the tergum ; the l)isal

scu:iiiout shorter than the occludent, but very nmch wider,

trian_i,ailar, the longest sitle slightly convex, lying very near

to the inner margin ot' the occludent segment ; the lower side

overlap])ing the basal part ot" the carina; the inner side

slightly convex at the centre. The junction of the two seg-

ments is not solidly calcified.

Ter<]a.—The Uj)per ])art projecting with an obtuse or acute

apex towards the occludent margin of the capitulum, the valve

widening downwards, so that the outer margin is deeply

excavate, while the inner or carinal margin is nearly straight.

Carina.—Strongly bowed, overlapping the terga for more
than half their length ; the basal part at right angles to the

remainder, and externally concave, so that it is not possible

to see the two ))arts of the valve dorsally in one view ; the

distal border of the base is not emarginate.

Mandibles.—There are five teeth, that at the extremity of

the convex margin the largest and remote from the others,

the furthest from it of the remaining four being compara-
tively broad and denticulate.

First Ma.vilhv.—The notch which follows the principal

spines is shallow.

Cirri.—The first and shortest pair are not very remote
from the second ; the rami have six or seven joints of no great

length, carrying numerous spines; the rami of the other pairs

have from eight to ten joints apiece, the sixth pair having the

smaller number. The setose s[)ines are not numerous.
The one-jointed caudal appendages are short and narrow,

tipped with a group of seta-like spines of various lengths, and
carrying one or two of no great size below the apex. The
]icnis has a group of spines or set£e on the narrow blunt apex,

and some setulcs are scattered over the surface, which in the

two specimens dissected was greatly widened at the middle.

Hize.— The specimen represented in fig. B is a little over
three twentieths of an inch, the peduncle being rather more
than one twentieth and the capitulum rather more than two
twentieths, the parts to some extent overlapping one another.

The species is named in compliment to Dr. P. P. C. Hoek.
The s[)ecimens were sent me by my obliging correspondent,

\V. K. Forrest, Esq., trom Antigua, where he found them on
the mouth-organs of a Palinurid.

Dichelaspis antiffuw, sp. n. (PI. II. figs. E-G.)

At the first glance I supposed this species to be merely a

variety of the preceding; but upon dissecting a specimen and
2*
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examining fiutliev I found it impossible to retain that view.

Tlie differences are, in fact, rather numerous. The valves

occupy a larger proportion of the capitulum and are much
less opaque. In consequence of the latter characteristic they

allow the " primordial valves " at the umbones of the terga

and scuta to be seen much more clearly than they are in the

other species. Moreover, the membrane is devoid of the

foraminate appearance which it has in Dichelaspis Hoehi, and

the peduncle is relatively shorter.

Terga.—These, instead of widening downwards, are con-

tracted below\

Carina.—The distal margin of the base is distinctly though

not deeply emarginate.

Cirri.—These are all more elongate than in Dichelaspis

HoeTci^ although taken from a smaller specimen. The rami

of the first pair have from seven to eight joints, those of the

other pairs from twelve to fourteen, the joints themselves

being more slender, more elongate, and with more numerous
spines than in the preceding species.

The caudal appendages are also longer and more slender,

with longer spines at the apex, and none on the margin

below it. The penis is not peculiarly widened.

Size.—The specimen represented in fig. E is less than three

twentieths of an inch, and the capitulum is not quite two
twentieths.

Both in this and in the specimens of Dichelaspis Hoehi
(figs. B, C, D) there were large nun)bers of narrowly oval

eggs. The young specimen of Dichelaspis antigum (tig. G)
has a capitulum measuring one twentieth of an inch in length.

In this specimen the sieve-like appearance of the primordial

valves is clearly seen. Fig. G [sc.) shows one of the scuta of

this specimen, from which it can be seen that up to rather a

late stage the two segments remain solidly united.

Mr. Forrest informs me that he took the Cirripedes above
described from the maxillipeds of three different Palinurids,

one of which weighed twelve pounds, and had a carapace

10^ inches long, a pleon of 11 inches, and antennas con-

siderably truncated, but still measuring 24 inches in length.

Whether the two species of Dichelaspis came from different

species, or even difterent specimens, of Palinuridfe, I am not

in a position to decide. The Trichelasjns Forresti, described

in this Magazine in May last as taken on a crayfish, is a

guest of Panulirus argus (Latreille), which, according to the

modern use of the terms, may be more properly called a

crawfish.
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Tlie synoptical table of tlie species of Dichelaspis given by
Dr. lloek in liis Kejiort of the Cinipedia of the ' Cliallenger'

may now be enlarged as follows :

—

I. Carinn terminatiii",' in n disk.

1. Basal sffnniMit of the scutum twice as

wide a^j the <iechulont segment. Iliibi-

t«t : eastern wnters, on a crab I). Wancickti (Gray).
2. Rasal segment of scutum three times as

wide as the occludent se>rmeiit ; terfrimi

widening downwards. Habitat: West
Indies, on a Palinurid D. Honki, .sp. n.

3. Basal segment of scutum three times as

wide as the occludr-nt ; terguin narrow-
ing downwards. Habitat: West Indies,

on a Palinurid D. antiyucs, sp. n.

4. Basal segment narrower than the occlu-

dent segment. Habitat : probably
oriental, attached to the skin of a sea-

snake D. Gra;ii>\ Darwin.
5. Basal segment much narrower than the

occludent segment and about half as

long. Habitat : Indian Ocean, on a
sea-snake 7). pellucida, Darwin.

n. Carina terminating in a fork.

A. Basal segment of the scutum directed

towards the centre of the capitulum.

G. Habitat: Moreton Bay, Australia D. «ej5<M7ii (Macdonald).

B. Jia.>al segment of tlie scutum running
parallel to the lower margin of the

capitulum.

a. Capitulum almost as long as broad.

7. Tergum triangular. Habitat : Japan . . D. Aymonini, Lessona.

8. Tergunj divided by a deep notch. Habi-
tat : Mediterranean D. Darwinii, De Filippi.

h. Capitulum more than once and a half

as long as it is broad.

9. Habitat : Madeira, attached to a Brachy-
urous crab D. Lowei, Darwin.

ni. Carina terminating in a cup.

10. Scutum divided into two distinct seg-

ments. Habitat unknown, apparently

attaclied to a horny coralline D. orthogonia, Darwin.
11. Scutum with a notch oidy, and indis-

tinctly divided. Habitat: near the

Azores, on the spine of an Echinui<,

dredged from lOOU fathoms D. sessili.<>, Hoek.

The ink of the last sentence was scarcely dry or not dry

when the post brought" nie the highly important ' Studieu

liber Cirripcden,' ju.>^t jniblished by Dr. Carl \V. S. Auri-

villius. The distinguished author gives descriptions and
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fifi^urcs of nine species of Dichelaspis, eight of wliicli are

distinct from those above-mentioned. The first in his list is

Diclielosjfis Waynvickii (Gray), of which he records the

occurrence in the Java Sea at Batavia, on the underside of

the ceplialothorax of Liviulus moJuccanus. Incidentally he

notes that the ]\Iediterranean Dichelaspis Darwinii is found

on Polinurus vulgaris. Of his own species, Dichelaspis cor^

1892, Dichelaspis aiujulata^ Dichelaspis aperfa, Dichelaspis

cuneata have only throe valves, the terga being absent, while

liis Dichelaspis bullafaj 1892, has only two valves, for here

the terga and carina are wanting, as well as the basal segments

of the scuta. Dr. Aurivillius gives reasons for not

establishing new genera to suit the differences of structure

exhibited by tliese species, and for retaining the name Diche-

laspis, although its meaning is obviously inapplicable to a

species in which the scutum is not divided. It will, how-
ever, be very difficult to uphold the name in cases where its

meaning does not apply, in face of the fact that Darwin
displaced older names on the very ground that they were

suggestive of error. The three other new species are all from

the Java Sea, and from the branchite of a Palinurus. The
first, Dichelaspis alata, is near to Dichelaspis Warioickii,

the second, Vichelaspiis sinuata, to Dichelaspis Loweiy the

carina terminating in a large fork, in which respect the third,

Dichelaspis trigona, agrees with it.

English Terrestrial Isopods.

In an interesting paper on " The Irish Woodlice" Dr. Scharff

has recently recalled attention to the terrestrial Isopodaof the

adjacent island as well as to those of Ireland itself. Of seven-

teen British species he remarks that " twelve are common to

Great Britain and Ireland, two are found in Great Britain

and not in Ireland, and three in Ireland and not in Great

Britain, so that the fauna of Ireland, though poorer in many
respects than that of Great Britain, is richer in woodlice by
one species." In justice to England, however, it must be

noted that Dr. Scharff has overlooked its recorded possession

of Metoponorthus cingendus (Kinahan). This species has

been found by more than one observer in South Devon
;

and by taking it into account the numbers of the land

Isopods on the opposite sides of St. George's Channel are

exactly balanced. But England is, in fact, richer in this

group than its past record shows. Several years ago I ob-

tained at Yentnor, in the Isle of Wight, a specimen of Furcellio

dilatatus, Brandt, which I have now had the opportunity of
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comparing^ witli French examples kindly sent me by M. A'lrien

Dollfus. The Veiitiior specimen, thoiii^'h a small one, a;:jree3

Avith these in relative bicudtli ami in the characteristic feature

of the rounded apex of the telson. It differs, however, in

colour, not being dark o^rey on the back, but rather of a dull

yellow, faintly marked lon<^itudinally with two narrow adja-

cent darkisli stripes down the centre. The differences between
PorceJIio lUUiiatus and the common Porcellio scaher are suffi-

ciently clear, yet tliat they are not overwhelmingly conspicuous
may be inferred from the circumstance that the late Professor

^lilne-Edwards regarded the former as a synonym of the
latter. To the well-known ArmadiUidium vul(/are (Latreille)

the English fauna may now add two other well-marked species

of the same genus. During last September at Sliireliampton,

on the Avon, I found the large ArmadiUidium depreasum,

]judde-Lund, w Inch is easily distinguished from A. vulgare

by the broad ])rojeetion from the epistome above the frontal

line. M. Dollfus has obligingly sent me specimens for com-
parison from Rome, and also one from Clifton, near Bristol,

bearing the iian)e of Pocock as the donor. Also during last

JSejitember in Leigh Woods, at Clifton, I i'ound ArmadiKidium
nasatumy Budde-Lund, which has a narrower but otherwise

more pronounced projection than that observed in depressum.

In his 'Catalogue of the Land Isopods of Spain' Dollfus

says of this nasatuin that it is " esp^ce remarquable par la

forte saillie pre-frontale de I'ecusson du prosepistome." Many
years ago 1 met with this species at Tunbridge Wells, and
supposed it to be a novelty ; but from want of the requisite

literature on the subject and pressure of other engagements
was forced to lay it aside undescribed. It was again recalled

to my remembrance by specimens which my nephew, Mr. Mello
Saunders, this year collected for me in trance.

As the account at present stands there are eighteen species

of land Isopods in England to fifteen in Ireland, the only one
of the Irish group that has not been found in England being
Trichoniscus vividus, Koch. It is not unlikely that fresh

species will be found in each of the competing districts when
more attention is directed to these crustaceans. At present

there are many people to whom the information that there is

more than one kind of woodlouse comes as a sur|)rise.

Terrestrial Isopods of various genera may be assumed to

have tastes much in common, for the small limestone quarry
at Shirehampton which yielded ArmadiUidium depressum
contained also Trichoniscus roseus^ PorceUio scaher y and
Oui.^cus ascUuSj the specimens of PurceUio and Oniscus being

rather exceptionally tine. Such associations are not uucom-
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men, for the late Professor Kinalian is said to have found a

dozen species of Oniscidaj in a garden not sixty yards square.

Some English Marine Isopods.

Tlie paper on the Idoteid^ of the coasts of France, recently

published by Mons. Adrien Dollfus (' Feuille des Jeunes

Naturalistes,' Nov. 1, 1894), gives a readjustment of the

nomenclature in many respects applicable to the species of

that family which are found on the English coast. The
species assigned to Idotea by Bate and Westwood are distri-

buted by Dollfus among three genera

—

Stenosoma, Leach, in

which the pleon has all the segments coalesced ; Idotea,

Fabricius, in which the first two segments of the pleon are

dorsally distinct and the third is laterally indicated ;
Zenobia,

Risso, in which the first three segments of the pleon are

dorsally distinct and the fourth is laterally indicated.

Of these three generic names Zenolia is undoubtedly pre-

occupied, and I therefore propose a change of it into Zeno-

iiana ; the species called Idotea parallela by Bate and

Westwood will then become Zenohiana prismatica (Risso).

Mr. E. J. Miers, in his ' Revision of the Idoteidge,' has

regarded Idotea acuminata (Leach) as a head-species, of

which Risso's apijendiculata, Rathke's capito, and some others

are synonyms or varieties. But, as Dollfus points out, there

are considerable differences separating several of these forms,

so that Idotea acuminata rightfully resumes the name Steno-

soma acuminatum, long ago given it by Leach, while Idotea

appendiculata of Bate and Westwood should rather be called

btenosoma lancifer, a manuscript name given it by Leach

and published by Miers. The Stenosoma appendiculatum

(Risso) and Stenosoma capita (Rathke) are not at present

known on the English coast.

Eurydice spinigera, Hansen, may be added to the British

fauna, as I have taken it in the harbour of Ilfracombe. In

general appearance it is very like the common Eurydice

pulchra, but attains a larger size and is deeper in colouring,

the greater depth of hue being noticeable even in specimens

which have been long in spirit. Of distinguishing characters

easy to observe may be mentioned the shape of the side-

plates, which all have the hind angle acutely produced, and

the armature of the last segment of the pleon, which has a

distal emargination and a couple of spines at each angle, the

inner spine being much larger than the outer.
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EXPLANATION OF PLATE IL

Fig. A. Dichelaspis Iloeki, sp. n. A j!7"oup in situ on one of the oral

appendages of a Paliniirid, niaguilied.

Fig. B. A single Kpeciuit-u, magnitiud; n.s., natural size of the single

spccinion.

Fig, C. Mouth and cirri of another specimen.

Fig. D. t., tiTguMi of aiu)ther specimen ; c, base of carina of the same
;

c.d., caudal apjx'udago and base of sixth pair of cirri of tiie

same.

Fig. E. Dichelaspis antigua>, sp. n. A single specimen, magnified, n.s,^

natural size of the same.
Fig. F. c, ba.se of the carina of another specimen ; c.a.^ caudal appendage

and base of sixth pair of cirri oi the last-mentioned specimen.

Fig. G. Young specimen oi Dichelaspis antigucf, magiiitied ; ji.s., natural

size of the same ; sc, scutum of the yuuug specimen, more
highly magnified ; t., tergum of the same.

V.

—

Notes on British Spiders^ loith Descriptions of new
Species. Bj the Rev. F. O. Pickard-Cambridge.

[Plates IIL & rv.]

Since my last communication of January 1894 several new-
species have been added to the British fauna, three of them
being, so far as I am aware, hitlierto undescribed. Of tiiese

three species, here described as new to science, one {Lycosa
spinipalpis) is a large spider belonging to the group Trochosa,
and forms a very fine addition to our list. Pardosa jmrhech-
ensis is also a large species allied to palustris, Linn., and
nearly as large as P. amentata, Clk. The third {Agroeca
littoralis) is one of the smaller of the ^^Agracas,^^ and, altiiouo-Ji

M. bimon and Prof. Kulcznski have each described a very
clo.sely allied species, it is, I believe, different from either.

In any case it is better to describe such as n^-w, rather than
attach it doubtfully to some species whicli may afterwards
prove to be quite different.

I have been able, thanks to the kindness of the Rev. O.
Pickard-Cambridge, Mr. W. Evans, Mr. G. II. Carpenter
and Mr, C. Warburton, to examine nearly all the examples
of the genus TetnujnaOia whicii have been taken in
England, Ireland, and 8coth\Tid, and, as the result of my
examination, am able to add four species of this genus to the
Britisli list.

Pardosa riparia, C. L. K., drops out of our list for the
present, while another species of Leptijphantes—closely allied

to tenuisj Bl.,

—

L. ienebricoluj Wid., has been added.
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Including, then, only those species which are described or

recorded in this paper, we have three species new to science

and seven species added to the Britisli list.

Through the courtesy of Mr. W. A. LufF, of Guernsey, I

have been enabled to draw up a list of the spiders of the

CIkuukI Islands, which will be published in the ' Transactions

of the Guernsey Society of Natural Science and Local

Research.'

This list will include the names of all species recorded

from the year 1863 up to the present time, with localities,

the names of the captors, or the authority who vouches for

tlie occurrence of each species.

Though not geographically, nor even geologically, really

connected so closely with the British Islands as with the

coast of Normandy, it has been deemed advisable to include

the Arachnidal fauna of these islands in a list supplementary

to that of Great Britain.

There are at present 116 species recorded, while one only

of these {Ilelioiihanus Camhridgei^ Sim.) has not been

hitherto found on the English side of the Channel.

Several new species have been added to the list by
Messrs. Warburlon, Luff, and others, noticeably Salticus

formicarius^ Wlk., Scytodes thoracica^ Latr., and Asagena
phalerata^ Panz.

TJiree Species new to Science and Seven new to the

British List.

Genus Agr(ECA, Westw.

Agroeca littoralis, sp. n. (PI. HI. figs. 15, a, b, c, d, e.)

Length of adult female 6 millim., or 2| lines.

Cephalothorax, caput, legs, and sternum pale orange.

Abdomen dull brown, with three narrow pale bands con-

verging towards the spinners.

Cephalothorax oval-elongate, with two dusky bands on
either side of the deeply indented central stria, formed by
suffusion of the lateral striae.

Eyes small, occupying a transverse oblong area. Posterior

row curved, convexity backwards ; eyes equal, equidistant,

rather more than one diameter apart. Anterior row strongly

curved, convexity backwards, occupying a narrower transverse

space than the posterior row, almost equidistant ; centrals

much smaller, a quarter of a diameter apart. Ocular area

set with curving black bristles. All eight eyes situate on

black spots.
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Clypeus very narrow, equal to the diameter of central

anterior eyes, its margin set witli six or seven curving bristles.

Falces broad, stout, convex, conical, clothed witii curving

black hairs. Inner margin set with numerous curving iiairs
;

upper margin of fang-groove bearing three teeth, lower

margin with two.

Palpus set with stout black spines, bearing at apex a dark

simple tarsal claw.

MoxiUtp, twice as long as labium, broad, parallel-sided,

very slightly enlarged and obtusely truncate at apex ; fringed

with curviiiG: bristles and bearing a denser tuft of finer hairs

on inner antei ior margin and a small black tuft at apex.

Lahium oval-quadrate, truncate at apex ; fringed with

dark bristles.

Sternum slightly longer than broad, convex, clothed with

dark hairs, truncate in front, produced behind to a point

between the coxas of posterior pair of legs.

Legs 4, 1,2, 3, fairly long, clothed with dark hairs. An-
terior pairs less spinose.

Femora i. with 2 dorsal, 1 anterior-apical, and 1 dorsal-

apical spine.

Femora ii. with 3 dorsal spines.

Femora iii. with 3 dorsal and 3 apical spines.

Femora iv. with 2 dorsal and 3 apical spines.

Patella of all four pairs with a single basal and apical

spine.

Tibia; i. with two pairs of stout spines beneath. Tibia3 ii.

with two spines 1— 1 beneath.

Protarsi* i. and ii. with two pairs of spines beneath.

Tibiai and protarsi iii. and iv. with numerous spines on all

sides.

Tarsal claws two. Onychium bearing a few upturned
bristles, but no claw-tuft.

Abdomen oval-elongate, compressed, parallel-sided, thinly

clothed with fine dark hairs ; dull brown, with a narrow, pale

yellow, central dorsal band extending from the base nearly to

the spinners, flanked by a pale irregular band, extending
from base and converging to the sj)inners. Ventral area p:»le

yellow. iSpinners short, cylindrical, situated in a quadrangle.

Superiors slightly longer and further apart; inferiors set one
diameter apart at base, having in front of them a lunulate

* Mr. R. I. Pocock, of the Natural History Museum, South Kensing-
ton, has sujrgested prutarsii^ instead of tnetattirsim ; and, seeiug that we
enumerate the joints from the ba^-^al end and arrive at the si.vth joint

before the seventh (tarsus), tlie term prutarsuis .-^eenLS to describe the
joint and its position better than tlje old term metatarsus.
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transverse orifice, fringed with hairs, marking the opening
of a spiracular vessel.

Epigyne not conspicuous, consisting of a narrow longitu-

dinal fissure, slightly dilated in front, flanked on either side

posteriorly by a dark sufi'used spot. Epigynal area convex,
clothed with fine hairs.

]M. Simon describes (Ar. de France, vol. iv. p. 308) a single

young female of a species [A. lineata), which seems very
closel}' allied to the above; while Prof. W. Kulcznski, of

Crakow, also describes and figures a species, A. striata, Kl.
(Ar. Nov, in Montibus Tatricis, 1882), which is certainly

very similar. Unless, however, a comparison of types

confirms this supposed identity, I shall believe them to be
distinct.

An adult female was taken by myself from beneath a stone

at Swanage, on the undercliff near Durlstone Head, on
May 22, 1894, while immature specimens were taken under
stones on the foreshore near Kimmeridge a little later in the

year.

Genus Lycosa.

(
Trochosa, Tarentula.)

Lycosa spinipalpis, sp. n.

(PI. III. figs. 4, 5, 9, 11, 14.)

Length of male 8 millim. Female, ceph. 4 millira., abd.

6 millim. or 4| lines.

Cephalotlwrax deep umber-brown, having a central pale

band, formed of golden-yellow pubescence, which extends

from the posterior row of eyes to the base of the thorax
;

within this band at its anterior portion lies a pair of brown
longitudinal bars, sometimes connected with the lateral brown
areas, sometimes entirely disconnected. Ocular area brown,
with a pale patch on either side. Falces deep brown.
Abdomen oval, enlarged towards the spinners, deep brown,

with a short central, dorsal, anterior, longitudinal bright pale

bar, formed of golden-yellow pubescence, margined with
black, and followed to the spinners on either side by a series

of small pale spots. Lateral areas thickly speckled with
spots of golden-yellow pubescence.

Sternum deep brown.

Legs 4, 1, 2, 3, olive-brown, clothed with golden pubes-

cence. Femora more or less decidedly annulated with dusky
black, as also are sometimes the tibiae, especially in the male
sex.
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The spinous annatiire of tlie leers Is as follows :

—

Femora i.—2 dorsal, longitudinal ; 2 lateral, anterior,

apical spines.

Femora ii.—2 dorsal, longitudinal ; 1 lateral, anterior,

apical sj)inc.

Femora iii.—3 dorsal, longitudinal ; 2 lateral, anterior,

apical ; 1 lateral, posterior, apical spine.

Femora iv.—3 dorsal, longituiliiial ; 2 lateral, anterior,

apical ; 1 lateral, posterior, apical spine.

Patella i. and ii., no spines ; iii. and iv., 1 posterior cen-

tral, 1 anterior central spine.

Tibice (beneath only) i.—3 ])air ventral, longitudinal
;

1 anterior, lateral, apical spine.

Tihue ii.—3 pair ventral longitudinal (2 rudimentary
anterior) ; 2 lateral, anterior, apical spines.

Tihice (above and beneath) iii. and iv.—3 pair ventral,

longitudinal; 2 lateral, anterior ; 2 lateral, posterior
;

1 dorsal, apical spine.

Protarsi (beneath only) i. and ii.—3 pair ventral, longitu-

dinal ; 1 ventral, a])ieal; 1 anterior, lateral, central spine.

Frotarsi iii. (above and beneath).—3 pair ventral longitu-

dinal ; 1 ventral apical ; 3 anterior lateral ; 3 posterior

lateral spines.

Frotarsi iv.—8 ventral spines ; 3 anterior lateral ; 3 poste-

rior lateral spines.

Folccs of male similar in general respects to those of

terricola \ no tooth on outer margin of fang near base.

Falpus of male similar in general respects to that of terri-

cola^ but the radial joint or tibia bears on the inner underside

in front a cluster of \2 to \(S stiffs almost straight^ stout spines.

Tlie tarsal or digital joint has no cluio at its apex.

This fine species, a])parently new to science, may be
readily distinguished in both sexes from the other tiiree species

of Lycosa, to which it is allied, by its umber-brown hue and
pale-speckled abdomen ; in the male sex by the cluster of

spines beneath the radial joint on the under and inner side.

In the female sex by the e|)igynal area, which is longer

than broad, while the whole area is larger in proportion than
that of any of the others, save terricola

; but in terricola the
area is broader than long, semicircular.

There is no difficulty whatever in recognizing the males of
this species, though it might not be altogether easy to separate

the females if they had lost their colour at all. But if it be
borne in mind tiiat this species, robusta, and ruricola exhibit

the short pale wedge-shaped bar on the abdomen at base, and
that the epigynal area of ruricola is very small and incon-
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spicuous, "while rohusta is a miicli larger spider with hoary

prey puhcscence, there will not be any great fear of a con-

fusion of the three species.

This fine new addition to the British fauna was first met

with at the head of Lake Derwentwater in June 1893, where

a male and female were taken from beneath a stone. In

May 1894, however, numerous examples were obtained under

boards, bricks, &.C., in damp meadows in Dorset.

The female makes a small cell in the damp earth for the

spinning of the egg-cocoon, as do most of the other species of

Lycosa. I have not received any from other parts of

England, but have no doubt that it is abundant in suitable

localities throughout the country.

Lycosa rohusta^ Sim. (PI. III. figs. 3, 8, 11, 12.)

Length of male, ceph. 5 millim., abd. 5 millim. or 4^ lines
;

female, ceph. 7 millim., abd. 8"75 millim. or 7 lines.

Pubescence hoary white. Abdomen with pale lanceolate

mark. Size variable, but much larger than L. spinipalpis.

Palpus of male with an apical tarsal claw. Tarsi of first pair

of legs of male fusiform, incrassate, clothed with rich black

pubescence.

Fang without any tooth on outer margin.

Numerous specimens of this fine addition to the British

fauna were taken beneath stones on the undercliff at Swanage,

between Durlstone Head and Peveril Point; also under

stones in the ravines behind the lighthouse. They construct

a large cell in the damp loam, sometimes 2 inches long by

1 broad, and therein construct the immense white egg-cocoon,

hatch and tend the young ones. A dozen or more females were

taken, but only one adult male, in May 1894 by the author.

Lycosa ruricola, De Geer.

(PI. III. figs. 1, 6, 10, 13.)

Length of male, ceph. 4 millim., abd. 4 millim. or 3^ lines

;

female, ceph. 6 millim., abd. 9 millim. or 4^ to 6^ lines.

Pubescence yellow-grey. Abdomen with pale lanceolate

mark. Size very variable, but smaller than the preceding

species. Palpus of male with an apical tarsal claw. Tarsi

of first pair of legs of male cylindrical, slender. Fang with

a tooth on outer margin.

Not uncommon in Dorset and other parts of England.

Adult in May and June.

Lycosa terricola, Th. (PI. IIL figs. 2, 11, 14.)

Length of male 3'5 millim., abd. 3*5 millim. or 3^ lines;

female, ceph. 5 millim., abd. 7 millim. or 5^ lines.
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Pubescence yellow. Abdomen with no pale lanceolate

mark. Size very variable, but smaller tliau L. ruricola.

Palpu.s of male without any apical tarsal claw. Protarsi i.

inera.ssate. Fang without any tooth on out'U' margin.

Common in most parts of England. Adult in May and
June.

The following table will perhaps be of some assistance

to students :

—

Males.

A. Palpus of male bearing a claw at the apex of tlie

tarsal joint. Protarsus i. slender (ruricola only).

1. Fang of falces with a small projecting angle or

tooth on the outer margin near the base.

Tarsi i. cylindrical, slender ruricola, De Geer.
2. Fang without angular projection. Tarsi i. fusi-

form, incrassate robusta, Sim.
B. I'alpus of male without any claw at apex of tarsal

joint. Protarsus i. incrassate.

1. Tibia (radial joint) of palpus bearing seven or

eight stout spines on the under and inner side

at apex spinipalpts, F. Cb.
2. Tibia of palpus without spines, a few hairs

merely terricola, Thor.

Females.

A. Abdomen with pale basal, central, dorsal lanceo-

late band.

1. General hue olive-brown. Cephalothorax with
vellow-grey or hoary-white pubescence. Size

larger. Epigynal area smaller.

a. Pubescence hoary white. Epigynal area a
little larger, with two stout tubercles at base
on either side. Average size much larger. . robusta, Sim.

b. Pubescence yellow-grey. Epigynal area
smaller, tubercles inconspicuous. Average
size smaller ruricola, L)e Geer.

2. General hue deep umber-brown. Cephalo-
thorax with golden-brown pubescence. Size

smaller. Epigynal area larger spinipalpis, F. Cb.
B. Abdomen often with a basal, central, doi-sal dusky-

outlined lanceolate band ; but its area is not

paler than the rest of dorsal area. J'>pigynal area

broad, conspicuous, dark red-brown, almost semi-
circular terricola, Thor.

The males can be recognized without any difficulty what-
ever, the palpi and the first pair of legs together furnishin<'-

most reliable characters. But I am unable to speak so con-
fidently as to the distinguishing features of the females
though 1 fancy one might witli accuracy determine the
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identity of freshly cauglit specimens with the lielp of the

above cliaracters. The form of the epigyne varies so much
in different specimens of the same species, that one will not

be inclined to place too great reliance upon any characters

furnished by it.

The teeth on the upper and lower margins of the fang-

groove might, if constant, furnish good characters.

Synon7/7n2/.

Lycosa robusta, Sim. 1876.

Trochusa rubusta, Kulcz. 1892.

Lycosa ruricola, De Geer, 1778.

Lycosa eavxpestris, Bl. 1861.

Lycosa ruricola, Sim. 1876.

Trochosa ruricola, Cambr. 1881, Thor. 1872, Kulcz. 1892.

Lycosa terricola, Thor. 1856.

Lycosa agretyca, Bl. 1861.

Trochosa terricola, Thor. 1872, Cambr. 1881, Kulcz. 1892.

Lycosa terricola, Sim. 1876.

Genus Pardosa.

{Lycosa.)

Pardosa jnirhechensis^ sp. n.

(PI. IV. figs. 1, 4, 7, 8, 9.)

Male, ceph. 3*25, abd. 3*5 millim. or 3 lines; female,

ceph. 4, abd. 5*5 millim. or A\ lines.

Gephalothorax deep sienna-brown, clothed with sooty-black

pubescence, having three narrow, longitudinal^ bright yellow

stripes—one in the centre extending from the caput, where it

is attenuate, to the base ; the others lying one on either side

near the margin, extending from the clypcus to the base.

Falces bright yellow, having a central basal and lateral

ba.sal brown streak ; the inner and apical margin is also

brown.
Legs very long, brown on the upperside, spotted and

streaked with black, bright yellow beneath ; furnished with

long spines and black hair. Protarsi i. in the male are

furnished on either side with numerous very long, stiff, oblique

bristles. In both sexes the legs are very hairy.

Abdomen deep brown, clothed with sooty-black pubescence

and hairs, having an indistinct paler, lanceolate, dorsal central

bar at the base, the pale hue being continued, though scarcely
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perceptibly, to the s|)inner.s. Ventral area black, with a

central series and two lateral series of dull |).ile guttuKe.

Sternum deep sienna-brown, with a pale lozenge-shaped
central disk.

Ep'uj}ine of female consisting of a large red-brown, shiny,

chitinous plate, narrow in front, springing from a transverse

oval chitinous cup, dilating posteriorly, forming a large trian-

gular ])late, whose posterior angles are produced and slightly

procurved. The posterior njargin is often a little emarginate,

and a broad furrow or depression runs through the middle.

This portion of the structure is exceedingly variable. It is

inij)ossiblc to give a figure which will represent all the forms,

difiering somewhat as they do in every specimen.

The same variability is noticeable also in the females of

the closely allied species, monticola and palastris.

Palpus of male large. Femoral joint black at base, p.ile

yellow at apex
;

patella j>ale yellow ; tibiie black, clothed

with long hairs; tarsus deep black, clothed with black hairs,

very large (larger in proportion even than in paluntris) ^ fur-

nished with a claw at apex. The bulbous process at the b ise

of the organs is very prominent, and the organs differ in

character from those of closely allied species. It is, iiowever,

so difficult to examine this structure that, since there are other

infallible characters for determinilig the identity of the species,

it is scarcely worth while to make a very elaborate analysis

of them.

This fine Pardosa belongs to the group which includes

Jicrhigrada, monticola, and palastris. There is, in reality, no
difficulty in distinguishing them from each other.

Tliis s})ecies, one of tiie largest of the ^'PardosaSj^^ was
exceedingly abundant on the western shores of Poole Harbour
in May 189-1. They were found very close to the water's

edge, lurking beneath the rushes, running swiftly over the

herbage during gleams of sunshiu'.'. The long hairs on the

legs give them quite a feathery appearance, even when
running, while the large size and black colour render them
very distinct from any otiier species of the genus. Though
more nearly resembling in general appearance palustrisj yet

the form of the ej)igyne and the slender tarsi of the first pair

recall rather monticola, while jxilustris, not indeed in general

a])pearance, but both by the form of epigyne and by the

dilate tarsi, seems more nearly allied to herbiyrada.

Pardosa imrbeckensis, var. minor, F. (Jb.

Length of male 5 millim. or 2\ lines; femal-S*.") miilini. or

2^ lines.

Ann. tfc Mag. N. Uist. Ser. 6. Vol. xv. .}
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In April 1893 I met with numerous specimens of a spider

closely allied to monticola. as witnessed by the great simi-

larity of the epigyjial plate ^ amongst grass on the shores of

the Solway.
These I now find to be identical ajiparently in every

respect, save their small size, with my new species purheck-
ensis.

It is, of course, possible that more specimens might prove

the distinctness of the two species ; but at present I am
unable to find any character which I can consider sufficient

for the purpose. There is, however, nothing extraordinary

in the difference in size, for there is considerable diflference

between the climate of Poole Harbour and that of the more
or less inhospitable shores of the Solway.

Pardosa palustris, Linn. (PI. IV. figs. 6, 7, 8, 12.)

Male, ceph. 2'5, abd. 2*75 niillim. ; female, cepli. 3, abd.

3"5 millim.

The male may be instantly recognized by the pale yellow,

tumid, dilate protarsi and tarsi of the first pair of legs,

these being clothed with long silky hairs, but no long

bristles. The central spur of the palpal organs has a very

distinct long cusp at the base, similar to that of purbeckensisy

but a little more curved.

The eptigyne is very variable.

Abundant.

Pardosa monticola, Clerck.

(PI. IV. figs. 5, 7, 8, 11.)

Male, ceph. 2*5, abd. 2*75 millim. ; female, ceph. 3, abd.
3"5 millim.

The protarsi and tarsi of first pair of legs of male not

tumid or dilate, clothed very sparingly with short silky hairs
;

no bristles. Epigyne very variable
;
posterior angles, how-

ever, always procurvedj i. e. curved forwards.

Abundant.

Pardosa herhigrada, Blk.

(PI. IV. figs. 2, 7, 8, 10.)

Male, ceph. 2 5, abd. 2*75 millim.; female, ceph. 3, abd.

4 millim.

Protarsi and tarsi of first pair of legs of male tumid,

dilate, clothed with silky hairs. Central band on cephalo-

thorax constricted about the middle and dilated again at the

caput. Epigyne very large.

Rare,
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The following table, though by no means exhausting the

characters, nor based on those only which are strictly structural,

will, I believe, be of some practical use:

—

Males.

A. Protarsi aud tarsi of tir^t pair of lo^s incrassute.

1. (.'t'i)halothoraoic bands as in foniale herhif/rada, Blk.

'J. Oephalotlioracic bands as in female paluxtris, Linn.

H. Protarsi and tjirsi not dilate, slender.

1. Protiirsi i. furnished with numerous very

long bristles. Size much larfjer, .3 lines . . purbeckcnsis, F. Cb.

2. Protarsi i. furnished with sliort hairs. Size

much smaller, 1^ lines monticola, Clk.

Females.

A. Central white band on cephalothorax constricted

towards caput aud again dilated at its termina-

tion. Marginal band verv broad herbiyrada, Blk.

B. Central yellow band finely attenuate towards

caput. Marginal baud very narrow.

a. I'osterior angles of epigynal plate produced
and procurved.

1. Size much larger, 4 lines. Black purbeckenm, F. Cb.

'2. Size much smaller, 2.^ lines. Grey ; abdo-

men with white spots monticola, Clk.

b. Posterior angles of epigjTial plate uniformly

rounded, often dilate, but never pointed, re-

curved, or procurved pahistris, Linn.

Synonymy.

Pardosa pahcstris, Linn. 1758.

Lycom exigua, Bl. 1861 (in part).

Lycosa tarsalia, L. K. 1870.

Lycom palustrif, Thor. 1872.

Pardom palustn's, Sim. 1876.

Lycosa palust.ris, Cambr. 1881, Kulcz. 1892.

Pardosa monticola^ Clk. 1757.

Iajcosu v.riyua, Bl. 1861 (in part).

Lycosa monticola, L. K. 1870, Thor. 1872, Cambr. 1881, Kulcz. 1892.

Pardosa monticola, Sim. 1876.

Pardosa herbigrada, Blk.

Lycoxa herbigrada, Bl. 1861.

Genus PORRHOMMA, Sim.

Of the eight species noted under this genus in my last

communication (Ann. & ^Fag. Nat. Hist. scr. 6, vol. xiii.,

Jan. 1894), two at least must be relegated to separate genera.

3*
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'i he species P. montigena seems, aecording to Prof. Kul-
cznski, not to be P. montigena, Sim., but a distinct species.

It will therefore resume its specific name niger, F. Cb., and

enter the genus Oreoneta, which this author has formed for its

reception.

The species described as P. adipatum, L. K., unless

there should appear any sufficient reason to the contrary, will

fall under the genus Macrargus, Dahl.

Thus limited, the genus Porrhomma embraces a fairly

liomogeneous group of spiders.

By an oversight in my last paper a species is described

under genus Porrhomma (not Linyphia, as quoted by
Messrs. Evans and Carpenter *), with the specific name
Meadii. This species had already been described as micro-

phthalma, but my anxiety to honour the learned dipterologist

who virtually discovered the species caused me to forget the

honour due to the author who had long ago given to it the

name microphthalma ; and I have to thank Messrs. Evans
and Carpenter for kindly pointing out this error.

The synonymy of this species should therefore run as

follows :

—

Porrhomma microphthalmum^ Cb.

Neriene errans, Blk. (in part), 1864.

Linyphia microphthalma, Cb. Spid. Dor. 1879.

Linyphia ijicerta, Cb. Spid. Dor. 1879.

Linyphia decern, Cb. Spid. Dor. 1879.

Porrhotnma Meadii, F. Cb. 1894.

Porrhomma egeria, Sim. (PL IV. figs. 13, 14.)

Length of male 2*5 millim. ; female 3 millim, or 1^ line.

Cephalothorax, fcdces, hgs^ and palpi bright orange-red.

Abdomen dull olive-green or white.

Legs furnished with long spines and hairs similar to those

of microphthalmiimj save those on the femora.

Femora i. with three spines, two on the inner side and a

third in front towards the apex. Femora ii, with one single

spine about the middle ; none on femora iii. and iv.

The female sometimes has four .spines on femora i. and two
on femora ii., while one specimen had one on femora iii.

Protarsi without any spines.

Caput very high, convex, clothed with short hairs.

Eyes very minute, in some cases almost ob.solete. In
several specimens of both sexes the central anterior pair of

* ' A List of the Spiders of Edinburgh,' 1894, p. 560, note.
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eyes had become entirely atrophied, ami not a trace of them
reniainecl ; in some cases the posterior centrals had dis.ip-

peared, while in otliers the central anteriors had coalesced,

forminj": an indistinct dark spot. Anterior row curved, con-

vexity forward ; centrals almost in contact, four diameters

from laterals. Posterior row curved, convexity backward

;

centrals two diameters ajiart, five from the laterals ; the four

centrals forming a quadrangle a little longer than broad.

Clypeus quite twice the width of the ocular area, clothed

with numerous short hairs directed forwards.

This sjiecies is closely allied to nn/ops and oblongum, but
can easily be distinguished from either. In mi/ops femora i.

has two spines only and in ohIon(jum one only.

I should myself have been very much inclined to have
considered these sj)iders identical with myops, had not M. E.
Simon himself, to whom 1 submitted some examples, declared

that they were without doubt e(jeria. I have, however, never
seen the male of mijops^ and only a single specimen of the

female.

Numerous specimens uf both sexes, adult and immature,
were taken by myself in the large cavern near Wells called

Wookey Hole, in May 1894. It is probable that no daylight

has penetrated its gloomy recesses for many thousand years;

hence the degeneration of the visual organs in these spiders.

The first Jiritish specimens were taken near Kosslyn, in

Scotland, in 1893 and 1894 ('A List of the Spiders of

Edinburgh,' 1894, p. 5G0).

For the table of specific characters of Porrkomma, vide Ann.
& Mag. Nat. Hist., Jan. 1894, p. 100, correcting as follows,

to include cgeria :

—

b. Anterior row of eyes strongly curved, comexity
forwards. Eyes of both rows very small and
wide a])art. Central posteriors two diameters
apart, four from laterals.

1. Femora i. with two or more spines. Clypeus
at least twice the height of the ocular area,

a*. Femora i. with two spines, ii. with one
spine P. myops, Sim.

h'. Femora i. with three epines, ii. with one
spine P. egeria, Sim.

2. Femora i. with a single spiiie only, ii. with
none. Clypeus only one riunrtor higher than
the ocular area P. oblongum, Cb.

Genus Tetragnatha, Latr.

Teirafjnalha pinicoluj L. K.

Males were taken by myself in the Lake Districts in
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1892 ; males and females were also found in the collection of

the l\ev. O. Pickard-Cambridge.

Tetrujjnatha SoJandrii^ Scop.

Taken abundantly at Morden Park during the summer of

1894: specimens were found also in all the collections sub-

mitted to me from England, Ireland, and Scotland.

J'etragnatha nigrita, Lendl.

This tine species occurred only in the collection of the

Rev. O. Pickard-Cambridge. Males and females.

Tetragnatha obtusa, L. K.

A few examples of this variable species occurred in ray

own collection and that of the Rev. O. Pickard-Cambridge.

These four species are now recorded for the first time as

indigenous to Britain.

Genus Leptyphantes, Menge.

Leptypkaates tenebricola^ Wid.

x\n adult male was found in a tube marked " n. sp. ?,"

taken at Armathwaite, near Carlisle, which certainly belongs

to this species as diagnosed and figured by W. Kulcznski in

' Symb. ad Faunam Arach. Tirolensem,' 1887, p. 320, pi. vii.

tisfs. 34, 35. Four or five males were also found in a collec-

tion from Scotland.

Notes on Rare Species, and Remarhs on Synonyms.

Pardosa riparia, Clk.

The examination of numbers of specimens of L. prati-

vaga, and the comparison of them with specimens taken to be
riparia, C. L. K., has convinced me that we have not this

latter species in England, but only the one species prativaga.

Immense numbers of this species were met with on May 15,

1894, along the western shores of Poole Harbour, and many
others were taken about the same time in other parts of the

country.

Drassus miitusculus, L. K.

Drassus delinquenSf Cb. Spid. Dor. p. 21.

Numerous specimens of both sexes were met with on
May 17, 1894, under dry seaweed on the shores of Littlesea,

near Studland.

I
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Coryphaus <jlabricej)Sj F. Cb.

M. Simon, wild has cxainincd tlie ty})e spccinien, declares
this species to be identical with his Gongylidium distinctuvi.

^far2^tusa muscosay Clk.

Numerous examples of both sexes were taken under the

stones of walls upon the downs between St. Aldhelm's Head
and Swanage, in Sept. 18i)4. They were then found in all

stages of growth, crouching beneath a small white silken

sheet, the latter having an orilicc at each end.

Tmeticus niger, F. Cb. (Ann. & Mag. N. II., Jan. 1891).

The synonymy of this species stands as follows :

—

Genus Okeoneta, Kulcznski, 1894.

Oreoneta /liger, F. Cb.

Tmeticus nir/er, F. Cb. 1891.

Porrhomma nigrum, O. P. C, Proc. Dor. Nat. Hist. Soc. 1891.
Purr/u/mjtut moiitiycna, F. Cb. 1694.

Micronefa clgpeata, F. Cb. (Ann. & Mag. N. H., Jan. 1894).

This species is identical with Microneta decora^ Cb. (Trans.

Linn. Soc. xxvii.).

Dysdera crocota, C. K.

j\Ialcs and females of this fine spider were taken at Swanage
on May ord, near Peveril Point.

Agrceca inopina, Cb.

Adult females were taken near Peveril Point on May 3rd.

LinypMa furtiva, Cb.

A single adult male was taken in the Branksome Woods,
Bournemouth, on June 12th ; numerous adult females were

taken near Bloxworth in July.

Scytodes thoracica, Latr.

Two young females were taken on an outhouse in Guernsey
by Mr. W. A. Luff in 1894.

Sa Iticusformicarius^ W 1k

.

An adult male was sent me by Mr. Luff during the

summer; taken by Mr. Marquand in Guernsey.
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Affraca littorali's, F. Cb., p
PI. III.

Lycosa spi'nipalpis, F. Cb., p. 2S.

vi in.

Species neio to Science.

2() Pardosa purbeckensis, F. Cb., p. 32.

PL IV.

Species added to the British List since January 1894.

Lycosa rohusta, Sim., p. 30. PI, III.

Tetraynatha Solandrii, Scop., p. 38.

pinicola, L. K., p. 37.

ohtusa, C. K., p. 38.

niyrita, Lendl., p. 38.

Porrhommn cyeriit, Sim., p. 36,

PI. IV.
Lepti/phnntes tenebricola, Wid.,

p. 38.

Species noted or figured.

Lycosa terncola, Th., p. 30. PI. III.

ruriculc, De Geer, p. 30.

PI. III.

Fardosa moyiticola, Clk,, p. 34.

PI. IV.
palustris, Linn., p. 34. PI. TV.

herhiyrada, BUi., p. 34. PI. IV.

Dysdera crocota, p. 39.

Drassus miimscidus, p.. 38.

Ayroeca inopina, Cb., p. 39.

LinypMa furtiva, p. ,39,

C'oryphceus ylahriceps, F, Cb, p, 39.

Porrhomma montiyena, Sim., p. 36.

Microneta clyjyeata, F. Cb., p. 39.

Marptusa muscosa, p. 39.

Scytodes thoracica, Latr., p. 39.

Salticus forinicariiis, Wlk., p. 39.

EXPLANATION OF THE PLATES.

Plate III.

Fiy. 1. Lycosa rurkohi, De Geer. Palpus of male from outside,

Fiy. 2. Lycosa terncola, Tli. Palpus of male from outside.

Fiy. 3. Lycosa rohusta, Sim. Palpus of male from outside.

Fiy. 4. Lycosa spinipaljn's, sp. n. Palpus of male from outside,

Fiy. 5. Ditto. Female, full figure.

Fiy. 6. Lycosa i-uricola, De Geer. Female ; epigyne.

Fiy. 7, Lycosa terricola, Th. Female ; epigyne.

Fiy. 8. Lycosa rohtista, Sim. Female ; epigyne,

Fiy. 0. Lycosa spinipalpis, sp. n. Female ; epigyne.

Fiy. 10. Lycosa ruricola, De Geer. Male ; right falx.

i-Vy. 11. Lycosa terricola, spinipalpis, 7-ohusta. Male; right falx.

Fiy. 1 2. Lycosa rohusta, Sim. Male ; tarsus i.

Fig. 13. Lycosa ruricola, De Geer. Male
;
protarsus and tarsus i.

Fiy. 14. Lycosa terricola, spiiiipalpis. Male
;
protarsus and tarsus i.

Fiy. 15. Ayroeca littoralis, sp. n.

a. Female, full figure.

b. Female ; epigyne.

c. Female ; eyes and clypeus.

d. Female; falces.

e. Female ; maxillae and labium.
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I'LATK IV.

Fiij. 1. Pardosu }mrbtTkenv\<i, HD. n.

a. Palpus of inalo from outside. A, bulb; f..t., central spur ; f/, apieal

lamina ; c, lateral lamina.

b. Palpus of male from in.Mile.

D't/. 2. Vardiisa hirhii/nuht, lUk. Palpus of male from outside.

Fiy. V). I>itto. Piilpus of male from beneath.

Fig. 4. J'fiiiluKd purhechensi^, sp. n. I'tdpus of male from beneath.

Ftg. G. Ptiidma munticola, CIk. Palpus of male from outside and
beneath.

Fiy. G. Pardosa pahtstrix, Linn. Palpus of male from beneath.

Fiy. 7.

a. Pardosa pwbeckensis, sp. n. Palpus ; central spur.

b. Pardosa palustris, Linn. Palpus ; central spur.

c. Pardosa 7no/iticola, Clk. I'alpus ; central spur.

d. Pardosa Iwrbiyrada, Blk. Palpus ; central spur.

Fiy. 8.

a. Pardosa pitrbecJcensis, sp. u. Protarsus and tar.--u3 i.

b. Pardosa paliisfris, Linn. Protarsus and tarsus i.

c. Pardosa vionticola, Clk. Protarsus and tarsus i.

d. Pardosa herbiyrada, IJlk. Protarsus and tarsus i.

Fiy. U. Pardosa jnirheckensis. Female ; epigyne.

Fiy. 10. Pardosa hcrbiyrada, RIk. Female ; epi^yno.

Fiy. 11. Pardosa monticola, Clk. Female; epigyne.

Fiy. 12. Pardosa palnstris, Linn. Female; epigyne.

Fiy. 13. Porrhomma eyeria, Sim.

a. Female ; central anterior eyes atrophied.

b. Female ; central posterior eyes atrophied.

c. Male ; eyes and clypeus, with relative widths.

d.—1. Left palpus of male. 2. Falciform process.

Fiy. 14. Porrhomma eyeria, Sim.

a. Female; epigyne.

b. Female ; femur i. with three characteristic spines.

W.—Descriptions of some new Species of Heterocera from

the Eastern Islands and Tropical America. By HERBERT
Druce, F.L.S.

Agaristids.

Agarista proerosia^ sp. n.

Male.—Primal ifs rich reddi.sli brown, crossed about tlie

middle from the costal margin almost to the anal anj^le by a

rather wide cream-coloured band ; the veins and several

indistinct markings near the base thickly irrorated with

metallic steel-coloured scales ; the fringe black : secondaries

black-brown ; a small space on the anal angle cream-colour;

the fringe white. Underside of both wings brown, with the

white markings as above. Head, thorax, and abdomen
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black
; front of liead, underside of the palpi, and inner side of

the tcgulre cream-colour; antenna? and ui)perside of palpi

black ; underside of the thorax and anus bright orange.

—

Female very similar to the male.

Expanse 3 inches.

Hab. Key Island {Mus. Druce).

Agarista daria, sp. n.

Female.—Primaries black, partly crossed from the sub-

costal vein by three white bands—the first two quite short,

the third extending almost to the anal angle ; a waved line of

metallic-blue scales between each white band ; the fringe

black : secondaries pure white, bx'oadly bordered with black;

the fringe white. Head, antennee, palpi, thorax, and abdomen
black ; four white dots on the front of the thorax ; underside

of the thorax orange ; legs orange and black.

Expanse 2^ inches.

Hab. Lindi {Mus. Druce).

This species is allied to A. occurata, Swinhoe.

Agarista puciolia, sp. n.

Male.—Primaries dark brownish black, irrorated with

metallic scales along the veins at the base, and crossed from

the costal margin to near the inner margin by three pale

yellow bauds— the first near the base, the second about the

middle and widest near the inner margin, the third beyond
slightly convex ; the fringe black, white at the apex and anal

angle : secondaries bright chrome-yellow. The outer and
inner margin and a band crossing the middle of the wing
from the costal dark brownish black ; the fringe at the anal

angle yellow. Head and thorax black, the thorax with three

yellowish-white stripes ; abdomen yellow, banded with black
;

legs yellow ; antennse black, the tips yellow.

Expanse 2 inches.

Hab. Philippine Islands {Mus. Druce).

Very distinct from any other species known to me.

j^gocera darocana^ sp. n.

Male.-—Primaries creamy white, the costal margin and a

broken band crossing the wing beyond the middle blue-black,

the apex black, irrorated with metallic scales ; the fringe

white : secondaries pale yellow, broadly bordered with black

at the apex. Head and thorax black, the collar cream-
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colour; abdoimii with some spots at tlii' base
; the anus and

uiidcrsith' bhick
; the K^gs bhu'k ; aiitciiiue bhiek.

Expanse 1^ inch.

Ildli. Lindi [Mus, Druce).

Zygaenidae.

Si/ntovit's polusca^ sp. n.

M<ih'.—Primaries bright glossy bluish black; a small spot

at the base, the cell, two spots below the cell, an oval spot on
the costal margin, and two small spots beyond the cell all

clear hyaline
; the fringe black : secondaries yellow, broadly

bordered with glossy bluish black. Head, antenna}, and
thorax black ; abdomen glossy blue-black, banded with yellow

at the base and along each side ; legs black.

Expanse 1-^ inch.

JIab. Phili'ppine Islands (Miis. Druce).

Syntomis laomedia, sp. n.

Primaries black, a square spot at the base, the cell, and a

row of three elongated spots crossing the wing beyond the

cell all hyaline : secondaries deep black, with a small hyaline

spot close to the base ; the fringes of both wings black.

Head, antennae, thorax, abdomen, and legs black ; the abdo-
men banded with yellow at the base and on the underside

nearest the anus.

Expanse \\ inch.

JIub. Philip[)ine Islands {Mus. Druce).

Syntomis chea^ sp. ii.

rrimarics black; a streak at the base, the cell, a large

square-shaped sjjot below the cell, and three oblong spots

beyond the cell all hyaline : secondaries black, a spot at the

base and a round clot at anal angle both hyaline. Head,
thorax, abdomen, and legs black, the fourth segment of the

abdomen bright orange-yellow ; antenna} black, the tip white.

Expanse H inch.

Hub. Philijjpine Islands {Mus. Druce).

Eupyra sages , sp. n.

Mule.—I'rimaries black, shot with bronze-green from the

base to beyond the middle ;
hyaline white spots the same as

in E. Salmoni, with the addition of a very small sjiot between
the two nearest the apex : secondaries hyaline white, broadly
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bordered witli black, witli two very minute hyaline white

dots close to the a}3ex. Head, thorax, and abdomen black

;

tcgulffi and collar spotted with white ; abdomen with a metallic-

green band clown the middle from the base to the anus, the

sides spotted with white
;
antennse and palpi black ; legs

black, banded with white.

Expanse 2 inches.

Hah. Bolivia [Mus. Druce).

Cosmosoma demantria, sp. n.

Primaries hyaline, the apex broadly bordered with black,

the outer and inner margin edged with black ; a spot at the

end of the cell and the veins black : secondaries hyaline, the

apex, outer and inner margin edged with black ; antennae

black, tipped with white. Head, front of the collar, and a

small spot on each side bright metallic blue ;
thorax, abdo-

men, and legs bright vermilion-red ; abdomen with a bright

metallic-blue band, extending from the base to the anus ; the

underside of the abdomen black and white.

Expanse 1| inch.

Hah. Dominica [Mus. Druce).

Eunomia daltha, sp, n.

Primaries hyaline, veins and margins black ; the base of

the wing black, shot with blue : secondaries hyaline, broadly

bordered with black from the apex to the anal angle ; a small

hyaline spot on the black margin close to the apex. Head
and antennae black, a small white spot on each side of the

head ;
collar metallic blue; tegulse black, with a white spot

at the base and a blue line on the inner side ; thorax and

abdomen black, the latter banded with blue on each segment

;

abdomen with some white spots on each side; anal tuft

black and red ; front of the palpi, underside of thorax, and

abdomen white.

Expanse If inch.

Hab. Para {Mus. Druce).

Belemma splendens, sp. n.

Male.—Primaries black, shot from the base not quite to

the middle with metallic green, beyond which a dull red

band crosses the wing near the apex, but does not reach either

margin; the fringe black : secondaries brilliant raorpho-blue,

bordered with black from the apex to the anal angle
;

U[)on

the black border are a submarginal row of bright carmine
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spots, which brconic imli.stnict near tlie anal anghj. Head,

aiiteiuue, and palpi black ; collar black, spotted with metallic

green ; thorax black, striped with metallic green ; abdomen
bright metallic blue, with a narrow black line down the

middle from the base to the apex, the underside bright

carmine. Underside: both wings black, sliot with bright

blue at the base; primaries with a wide U-shapcl carmine

mark in the middle of the wing, but not touching either

margin ; secondaries broadly banded on the outer margin with

carmine.

l'iXj)anse 2 inches.

Il'th. Bolivia {Mus. Druce).

Arctiidae.

Ischnognatha striata, sp. n.

Male.—Primaries brownish black, the veins yellow ; a wide

pale yellow band crosses the wing beyond the middle from

the costal margin to the anal angle : secondaries bright

yellow, broadly bordered with black on the costal, outer, and
inner margins. Head yellow

;
thorax and abdomen black,

front of the thorax and sides of the abdomen banded with

yellow ; underside of the abdomen yellow ; aims, antennae,

and legs black.

Expanse If inch.

JJdh. Costa Rica.

Cratoplastis romula, sp. n.

Male.—Primaries greyish black, the veins sliglitly paler

near the base ; a large oval semihyaline white spot at the end

of the cell ; the fringe dark grey : secondaries semihyaline

white, broadly bordered with bluish black on the costal mar-

gin, at the apex, outer and inner margin. Head and anus

bright orange ; antcnna3, thorax, and abdomen greyish black
;

a greyish-white line extends from the base of the abdomen
almost to the anus ; legs greyish black.

Expanse 1^ inch.

Ilab. Costa Rica.

Eucereon darantasia, sp. n.

Female.—Primaries dark brown ; the veins, a line beyond
the cell, and a waved sul)marginal line pale brown ; a whitish

spot in the mi<ldle of the cell ; the Iringe dark brown

:

secondaries dusky semihyaline from the base to about the



46 ]\Ir, II. Druce oji neio

middle. Underside of both wings dusky black, almost
without markings. Antennae and palpi black ; head, thorax,

abdomen, and legs dark brown ; teguhe dark brown, edged
with chrome-yellow ; anus chrome-yellow on the upperside.

Expanse 2 inches.

llab. Costa Rica.

Eucereoii rububa, sp. n.

Male.—Primaries dusky white, clouded with dark brown
about the middle, at the apex, and along the outer and inner

margin : secondaries semihyaline white, clouded with brown
at the apex and very slightly along the outer margin. Head,
antennae, palpi, thorax, abdomen, and legs all black.

Expanse 1| inch.

Ilah. Costa Rica.

Pseudapistosia saduca, sp. n.

3fale.—Primaries dark brown, crossed from the costal

to the inner margin with four bands of pale greyish

brown, the two bands nearest the outer margin broken into

small lines near the anal angle : secondaries dusky hyaline

white, the veins dark brown, the apex and outer margin dark

brown. Head white
;

palpi, antennre, and legs dark brown
;

tliorax and basal segments of the abdomen dark brown

;

abdomen chrome-yellow, each segment edged witii brown.

—

Female very similar to the male, but altogether darker in

colour, and with the base of the abdomen banded with yellow
;

the underside of the abdomen in both sexes deep black.

Expanse, J* 2, ? 2^ inches.

JIab. Mexico [Mus. Druce) ; Costa Rica.

In the Mexican specimens before me the secondaries of the

females are darker in colour than those from Costa Rica.

Pericopin^.

Eucyane rhcetia^ sp. n.

Male.—Primaries deep black, dark blue at the base, crossed

beyond the middle by a narrow white band, which extends

from the costal margin to the anal angle ; the fringe white at

the apex, black on the outer margin : secondaries black, shot

with bright dark blue at the base and along the inner margin

;

a row of four very minute white spots close to the anal angle

;

the fringe white. Head, antennae, palpi, and thorax black
;

abdomen above dark blue, on the underside dark red ; legs

black, banded with white.

—

Female similar to the male, but
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larger, not shot with blue at the base of tlic primaries ; a
round red spot about the middle of the costal margin on tlie

primaries.

KxpaiKso, J 2, 5 ;{ inches.

Ilah. HoUvia {Mas. Druce).

Eucyane dejanirn^ sp. n.

Priniarics black, crossed about the middle from the costal

to the inner margin by a wide white band ; a large red round
spot on costal margin on the inner side of the white band,
but not joined to it ; the fringe black : secondaries blue-

black, with a wide white band partly crossing the wing near
the apex ; the fringe white at the apex and near the anal

angle. Head, antennte, thorax, and legs black ; abdomen
blue-black above on the underside ; the three anal segments
are edged with reddish brown.

Expanse 2\ inches.

Ilab. South Brazil [Mas. Druce).

Eucyane ruscia, sp. n.

Male.—Primaries black, crossed from the middle of the

costal margin to the anal angle by a wide orange-yellow
band : secondaries blue-black, with three orange-yellow spots

on the middle of the outer margin ; tlic fringe of both wings
black: head, palpi, anteinia3, and thorax black; abdomen
blue-black.

Expanse 2\ inches.

Hab. Bolivia {Mus. Druce).

Pericopis meta, sp. n.

Primaries black, crossed about the middle by a wide uneven
pale yellow band, which becomes narrow near the apex; a

row of small yellow spots close to the apex, and a submarginal
row of small spots extends from the apex to the anal angle

;

the fringe black : secondaries i)alc yellow
; the veins black,

each vein being broadly edged with black on both sides ; the

outer margin narrowly edged with black. Head, antenna^,

thorax, and legs black ; abdomen dark brown above, pale

yellow on the underside.

Expanse 3 inches,

JIab. Colombia {Mus. Druce).

Anthomyza Swainsoni, sp. n.

Anthmnyza tiresia, Swnius. Z(X>1. 111. sor. 2, vol. iii. t. cxxiv. fig. 1
;

Dune. Nat. Libr., Exut. Moth.i, p. 'J7, t. iv. fig. 2 (nee Cramer).

Hab. South-east Brazil [Mus. Druce).
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The species figured by Swainson and Duncan is quite

distinct from that figured by Cramer, and requires to be named.
The specimens before me are identical with both figures

above quoted.

Anthomyza brotes, sp. n.

^^aIe.—Primaries deep black, crossed by two pale yellow

bands, the first about the middle, the second beyond near the

apex, the veins crossing the yellow bands black ; four small

white dots at the apex and two close to the anal angle; the

fringe black : secondaries pale primrose -yellow, very broadly

bordered with black ; the veins black ; a spot at the apex
and four small dots on the outer margin near the anal angle

all white. Head, antennw, and thorax deep black ; abdomen
blackish brown, on the underside pale cream-colour; legs

black above, yellowish white on the underside.

—

Female very

similar to the male, but slightly larger.

Expanse, (^ 3, ? 3|^ inches.

Ilab. British Guiana (Mus. Druce).

Anthomyza praxila J sp. n.f

Male.—Primaries black, with three while spots on the

costal margin close to the base and a triangular yellow mark
on the inner margin near the base ; a wide semihyaline band

crosses the wing about the middle from the costal margin

almost to the inner margin, but not quite reaching it, beyond

which a narrow semihyaline band partly crosses the wing
near the apex ; a submarginal row of seven white spots extends

from the apex to the anal angle : secondaries semihyaline

from the base to about the middle ; the outer half of the wing

deep black, with a marginal row of large white spots ex-

tending from the apex to the anal angle. Head, antennae,

thorax, and upperside of abdomen black, tlie underside yel-

lowish ; the base of the thorax banded with white.

—

Female

similar to the male.

Expanse, cJ ? , 3^ inches.

Hab. Colombia {Mus. Druce).

Anthomyza Buckleyi^ sp. n.

Male.—Primaries brownish hyaline; the base^ a band
crossing the wing at the end of the cell, the apex, costal, outer,

and part of the inner margin all black ; the costal margin

close to the base spotted with yellowish white; a triangular

yellowish-brown mark on the inner margin ; four white dots

on the apex and two on the outer margin near the anal angle

:
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secondaries brounish Iiyaliiie, honlricl with black iVoin tlie

apex lo tli(^ anal aii^le, and a .suliniari^inal row of wliite dots
;

the veins and frini,a's of both wings bhick. Ueail, antenna),
th(Max, and abdomen bhiek ; the coUar ami teguhu s|)otted

witli white; underside ot" the abdomen pale yellowish brown.—Female very similar to the male, but paler hyaline.

Expanse, ^ ;-5,<„, ? 4 inches.

Ilnh. Ecuador (.I/«.s'. I)race).

LaparidcB.

Xenosoma gigantca, sp. n.

Primaries and secondaries semihyaline white; primaries

sli^-htly shailed with yelh^w at the base and along the inner

margin
; the fringe of both wings white. Head, underside of

thorax, and legs pale yellow ; antcniue black ; thorax and
abdomen yellowish white.

Expanse 2| inches.

llab. British Honduras {Mas. Drace).

Notodontidae.

Ti'fama{?) dardania, sp. n,

FevtaJe.—Primaries: the base and tiie costal margin nearly

to the apex dark brown, shading inwardly to about the middle

of the wing to bright reddish brown, where it is thickly

irrorated with white scales ; from the middle of the wing to the

outer margin pale primrose-colour ; the apex almost pink
;

two small dark yellow spots on the middle of the outer margin
;

the fringe primrose-colour, excepting at the aj)ex, where it is

almost pink : secondaries greyish brown, shading to pale

primrose-colour on the outer margin ; the fringe primrose-

colour. Head and antennaj redtlish brown ; collar pale

yellow, shot with reddish brown ; teguhy silver-grey; thorax

and abdomen brown, the sides of the abdomen and the anus
yellow ; legs brown.

Expanse A inches.

JJah. Costa Rica.

Heterocampn arj'iifata, sj). n.

Primaries silvery grey ; the costal margin, inner margin,

and veins near the inner margin spotted with black; a rather

large black 8j)0t close to the anal angle; the fringe alter-

nately black and grey : secondaries pale greyish fawn-colour,

dusky at the apex and round the outer margin
; a small

Ann. cC- Mdfj. X. Ilist. Ser. (1. VuL xv. I
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black spot at the anal anole. Head, thorax, and tegulae

silvery grey; antenna yellowish brown; abdomen greyish

fawn-colour ; legs grey.

Expanse 2^ inches.

Hab. Costa Rica.

Nystaha samhana^ pp. n.

Female.—Primaries dusky grey, with several reddish-brown

s|)ots at the apex ; a black curved line crosses the wing near

the base from the costal to the inner margin ; a large silvery-

grey patch at the anal angle, extending partly along the inner

margin : secondaries pale grey, broadly bordered from the

apex to the anal angle by darker grey ; the fringe silvery

grey. Ths head, collar, and tegula? yellowish brown ; thorax

silvery grey ; abdomen dusky grey ; underside pale grey
;

anus yellowish brown.

Expanse 2| inches.

Hab. Costa Rica.

Nystalea demea^ sp. n.

Male.—Primaries greyish fawn-colour ; two small black

dots at the end of the cell, from which a black line bordered

with reddish brown and with a small white streak in the

middle extends to the outer margin ; a dark brown spot and

streak on the inner margin close to the base ; several faint

brown marks near the anal angle : secondaries dusky fawn-

colour, darkest at the apex and round the outer margin ; the

fringe pale greyish fawn-colour. The head and front of the

thorax reddish brown ; antennas yellowish brown ; tegula3 and

thorax greyish fawn-colour ; the base of the abdomen yel-

lowish, the upperside of the abdomen blackish grey, underside

paler ; the anal tuft greyish fawn-colour.

—

Female very similar

to the male, but larger and rather darker in colour.

Expanse, $ 2|, ? 3 inches.

Hah. Costa Rica.

VII.—On some new and rare Crustacea from Scotland. By
Thomas Scott, F.L.S., Naturalist to the Fishery Board
for Scotland, and Andrew Scott, Fisheries Assistant,

University College, Liverpool.

[Plates V. & VI.]

In the following notes we propose to record some interesting

Scotch species of Copepoda, including, among others, a few

that appear to be undescribed, and also a curious form
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discovered in Germany some years a^^o Ijy Dr. Poppe, but
whicli has not hitherto been known to occur in the British seas.

Leptopsyllus intermedius, sp. nov. (Fl. V. ligs. 1-11.)

Description of the Species.—female. Length '58 millim.

(jj of an inch). Body elongate, slender. Anterior anterinie

eight-jointed, short, moderately stout ; the first five joints

gradually decrease in length, the fifth and sixth arc equal

;

the seventh is shorter than any of the others, while the last

is equal to the combined lengths of the two joints immediately
preceding. The antenna are j)rovided with numerous moJe-
rately long setje, and a stout filament springs from the upper
distal edge of the fourth joint. The subjoined formula shows
the number and proportional lengths of the joints

—

Proportional lengths of the joints . . 22 . 13 . 10 . 9 ^6^ 6 . 4 . 10

Number of the joints 12 3 4 5 6 7 8'

Posterior antennte and mouth-organs somewhat simihir to

those of Leptopsi/llufi liohertsoni, T. and A. iScott, but smaller:
the end joint of the distal branch of the mandible-palp is also

proportionally shorter (fig. 4). The outer and inner branches
of the first jjair of swimming-feet, which arc both two-jointed,

are nearly of equal length (fiic. 5). The second and third

jiairs resemble tliose of Lejitojist/Uus Robertsoni (tig. (j). \n
the fourth pair tiie outer branches are two- and the inner
branches one-, or indistinctly two-jointed (lig. 7). The basal
joints of the fifth pair are coalescent and form together a
broad lamelliform plate, subtriangular in outline; the margin
on each side from the apex to the secondary joint is sli"-htly

convex, and immediately behind the secondary joints the

margins are produced into broad and somewhat rounded
lobes, each lobe being furnished with a moderately stout seta:

the secondary joints are very small (tig. 8). Caudal stylets

fully twice the length of the last abdominal segment and
equal in breadth to nearly half the length ; they are each
furnished with a terminal spine nearly as long as the stylet

(fig. 10). One ovisac containing a few large ova.

Male. The male is similar to the female, except that the

anterior antennas are modified and hinged for grasping, and
resemble in structure those of Le/>topsi/llus Rubertsuni. The
basal joints of the fifth pair of thoracic feet, which are also

coalescent, are considerably shorter than those of the female,

and terminate in two broadly convex lobes, one on each side

of the median line; each lobe is fringed with minute hairs:

the secondary branches arc very small (tig. \)).

-J*
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Habitat. In jiools near low-water mark on tlie shore at

WusselbnrLrh, Firth of Forth ; not uncommon.
Bemarks. This may be distinguished from any otlicr species

of Leptojisylhis known to us by the structure of the anterior

antcnnie and of the fourth and fifth pairs of thoracic feet.

Mesochra spinicauda, sp. n. (PL V. figs. 12-25.)

Description of the Species.—Female. Length '5S millim.

(^ of an inch) . Body elongate, cylindrical, slender. Ante-

rior antennaj slender, rather longer than the first cephalo-

thoracic segment, seven-jointed ; the second joint much
longer and "the fifth shorter than the others. The formula

shows the proportional lengths of all the joints

—

Proportional lengths of the joints 6 . 20 . 6 . 8 . 4 . 8 . 11

Number of the joints 1 2 3 4 5 6 7

The first joint of the posterior antennae is short, the second

elongate and nearly twice the length of the last joint ; second-

ary branch very small, articulated to the lower proximal

half of the second joint (fig. 15). The mandible-palp consists

of a single moderately long narrow joint, which bears a few

marginal and terminal set^ (fig. 16). The armature of the

maxilla somewhat resembles that of the mandible, and the

maxilla-palp is a narrow cylindrical process furnished with a

few setee at its truncate apex and bearing a small lateral lobe,

which forms the base of a slender hair. Posterior foot-jaws

large ; terminal joints very small and forming the base of

long slender claws (fig. 19). Inner branches of the first pair

of swimming-feet somewhat longer than the outer branches

and composed of two nearly equal joints ; the first joint of the

outer branches is about twice the length of the second, while

the second and third are nearly of equal length (fig. 20).

The second, third, and fourth pairs are slender and elongate;

the inner branches of the fourth pair, which, like those of the

preceding pairs, are composed of two nearly equal joints,

extend beyond the second joint of the outer branches, and

each of the joints bears two minute spines placed widely

a} art on the inner margin, while the outer margin is partly

fringed with small setae (fig. 21). Fifth pair foliaceous ; the

inner portion of the basal joints is produced into a subtrian-

gular lobe that extends slightly beyond the secondary joints,

and terminates in a stout setiform elongate spine; the inner

margin of the basal joints is also provided with a fringe of

minute hairs and with a slender seta near the apex; the outer
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angles of the same joints arc furnisliL-d with a lon,2f slender

seta ; tlie secondary branches are small and bear each four

«etje on the outer niaririn and apex, the apical seta belnj^

lonijer than the others, while the upper two are small (H,i^. 22).

Cauchil stylets short ; the end ot" each stylet is prolonged

interiorly into a stout spiniform process, and bears a tew setie

exteriorly (Hg. 24). One ovisac, with a number of inode-

rat(!ly large ova.

J/a/e. The male closely resembles the female in general

form, but the anterior anteunaj are eight-jointed and strongly

hinged, the second joint is much longer, and the thir 1 and
fifth shorter than any of the others. The fifth pair of tlioracic

feet are nearly as in the female ; the sixtli pair of appendages
(the apjiendages of the first abdominal segment) are small,

subquadrate in outline, and are each armed with a stout spine

and two seta3 on the apical margin, as shown in the drawing
(tig. 2.5).

Habitat. In pools near low-water on the shore at Mussel-
burgh, Firth of Forth ; frequent.

liemarks. The posterior foot-jaws with their extremely

long terminal claws form a prominent character in this

species and one by which it was readily distinguished from
the other Copepoda among which it occurred in the shore-

gathering from Musselburgh. The peculiar appearance of ttie

caudal stylets which is represented in the full-sized drawing

(fig. 12) is also a marked character; the seta^, as shown in

the drawing referred to, extend upwards at an obtuse angle

from the terminal spine, to which they seem to be attached

when viewed laterally ; and this peculiar appearance was
observed in all the specimens obtained. The structure of the

first pair of swimming-feet resembles somewhat that of the

same pair in Mtsochra Rohertsoni^ Brady, and in some
species of Attheyella.

Mesochra MacIntosM, sp. n.

(PI. V. figs. 26, 27 ; PI. VI. tigs. 1-7.)

Description of the Species.—Female. Length '6 millim.

(-j^ of an inch). Body elongate, cylindrical, very slender.

Anterior antennne rather longer than the tirst cephalothoracic

segment, eight-jointed, the j)eimltimate joint being con-

siderably shorter than any of the others, as shown by the

formula

—

1 1 . 22 . 16 . 11 . 8^ . 8^ . 4 . 9

Number of tbe joints 1 2 li 4 6 6 7 8
Proportional lenptlis of the joints.
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Posterior antennfe three-jointed, second and tliird joints elon-

gate and subequal, the first short, about half as long as the

second; secondary branch very small, one-jointed, and arti-

culated to the lower distal end of the first joint of the primary

branch. Mandibles narrow, cylindrical, armed with a few

niodeiately long teeth; basal portion of mandible-i)alp stout,

somewhat dilated, and furnished with a small one-jointed

branch at the a])cx (fig. 4, PI. VI.). Posterior foot-jaws

small, the first two joints moderately stout, the last very

small and iorming the base of a slender and comparatively

short claw (fig. 26, PI. V.). The first ])air of swimming-feet
resemble those of Mesochra Lilljeborgn^ Boeck, except that

the end joints of the inner branches are pro]iortionally longer,

being equal to about half the lengtli of the first joint (fig. 5,

PI. YI.). Outer branches of the second, third, and fourth

pairs elongate ; inner branches short, two-jointed (fig. 6,

PI. VI.). Fiftli })air foliaceous, small; the basal joints are

subquadrangular, and their width equal to nearly twice the

length ; but the sliglitly produced inner ])ortion is triangular

and furnislied with two setfe on the inner margin and one at

the apex ; secondary joints subquadrate, being nearly as

bread as long, and bearing six setse, arranged at slightly

irregular intervals round the outer margin and end; the

second seta, counting from the inside, is much longer than

any of the others (fig. 7, PI. VI.). Caudal stylets short,

length rather greater than the width, each provided with

several seta^, the principal seta being equal to nearly three

fourths of the length of the animal.

Ko males of this species were observed.

Hahiiat. In pools near low-water mark on the shore at

Musselburgh, Firth of Forth; not uncommon.
Bevmrhs. This very slender Copepod does not resemble a

typical Mesochra^ but from its general form seems rather to

belong to that peculiar group represented by Crjlindropsyllus

and Leptopsyllus. In the structure of its various appendages,

however, it is a true Mesochra. The first pair of swimming-
feet closely resemble those of Mesochra LiJljehorgii^ differing

only in the propoi-tionally greater length of the end-joint of

the inner branches. The small clawed posterior foot-jaws

and the peculiar form of the fifth pair of thoracic feet are,

however, very good and distinct specific characters, inde-

pendent of the elongate and slender form of the animal.

The species is named in complin ent to Prof. W. C.
M'Intosh, the 8cientific Director of the Fishery Board for

Scotland.
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Pscudowestwoodia pygma;a, sp. n. (PI. VI. figs. 8-lG.)

Descrijjti'on of the Species.—Female. Lengtli "4 inillim.

(Vj of an inch). Very like Westwoodia nobilis (Baird) in

general appearance, but smaller. Anterior anteiinaj short,

seven-joiiitiHl ; the iirst two basal joints are moderately stout,

the fourth, fitth, and sixth are subequal in length and much
shorter than the others, as siiown by the formula

—

Proportional len<jrtlis of the joints, .
1 -2 A 2^1 1.4.4 .5.8

Number of the joints 1 2 '6 4 5 6 7'

Posterior antennas slender and similar to those of Pseudo-

westwoodia Audrewi\ T. Scott*. The basal joint of the

mandible-palp is slender and elongate, but the two end-joints

are very short and are furnishe<l with several setw. The
niaxilUe are small, the distal half is only about half the width
of the comparatively broad basal portion, and is armed with

several spine-like teeth, while three narrow processes spring

from the large notch formed by the sudden contracting of the

exterior margin ; these jiroccsses are subequal in length and
reach to about the middle of the biting part; they are each

furnished with several small setffi ; the two inner processes

are also armed with an elongate slender spine (rig. 10).

Anterior foot-jaws small, provided with a strong terminal

claw, and also with three narrow processes on the distal half

of the inner margin, each of which bears a few small terminal

setfe (fig, 11). Posterior foot-jaws somewhat similar to those

oi Pseudovestivoodia Andrewi, but rather more robust. The
first pair of swimming-feet are also similar to those of that

species, but the inner branches have the first joint propor-

tionally longer and are armed with two stout and elongate

terminal spines ; the longest of the two is about twice the

length of the other and fully half as long as the entire length

of the inner branch ; the end-joint of the inner branches has

a pseudo-division extending across the middle of it (fig. 13).

The second, third, and fourth pairs are nearly as in Pseudo-

westivoodia Andrewi {i\'^. 14). Fitth pair small ; the basal

joint has a somewhat semicircular outline, but the width is

greater than the length, and the inner portion is scarcely

produced beyond the base of the secondary joint ; there are

five stout setai arranged round the tlistal part of the margin,

the middle seta being consiilerably longer than the others
;

the exterior angle of the basal joint extends into a narrow

See 'Twelfth -Annual Report of the Fishery Board for Scotland/

part iii. p. 257, pi. ix. fi-rs. 21-29.
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process twice as long ns broad and furnislicd with a long

slender terminal seta ; the secondary joints are small, sub-

ovate, with irregular margins, and carry five setje—one at

the apex, one on the inner margin, and three on the outer

margin; the apical seta is longer than the others (fig. 15).

Caudal stylets very short.

IJahitat. Cromarty Firth ; near Dunbar, at the mouth of

the Firth of Forth ; Port Erin, Isle of j\Ian.

L'eviarls. 'I his small species closely resembles Pseudo-

u-esiwoodia Andrewi in size and in general appearance, but

difiers distinctly from it in the structure of the anterior an-

tennae and of the first and fifth feet. It appears to have an

extensive distribution.

Pseudowestwoodia major^ sp. n. (PI. Vf. figs. 17-20.)

Description of the Sjjecies.—Female. Length '6 millim.

(5V of an inch). In general appearance closely resembling

tlie species just described, but larger (fig. 17). Anterior

antennas eight-jointed, the first two stout, the others more

slender ; the two end-joints are subequal and shorter than

any of the other six joints. The proportional lengths of all

the joints are shown by the formula

—

Proportional lenptlis of tlie joints. .
15 . 15 18 . 12 . 8 . 8 . 5 . 6

Jsumber of the joints 1 2 3 4 567 8

The posterior antennae and mouth-organs are somewhat like

those of the last species, but the second joint of the posterior

foot-jaws bears a small seta near the middle of the inner

margin, aiid both the outer and inner margins are partially

fringed with minute hairs ; there are also two setae at the

base of the terminal claw^. The first pair of swimming-feet

have the first joint of the inner branches proportionally more
elongate than that otthe same pair in either of the other two
species of Pseudowestwoodia, the first joint of the inner

branches in this species being equal to fully twice the length

of the outer branches ; the end-joints, like those of the inner

branches of the first pair in the species just described, have a

pseudodivision across the middle, while the armature of both

the inner and outer branches is very strong (fig. 19). The
second, third, and fourth pairs are very similar to those in

the other two species. Fifth pair large, foliaceous ; basal

joint nearly as long as broad ; the inner portion, which
reaches to the extremity of the secondary joint, bears five

stout setiferous spines round the broadly and irregularly

curved apex ; tiie exterior angle is not produced, but is
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bluntly roumlecl and furnished with one moderately loni^ and
a few minute scttii ; the basal joint is also frin^etl with small

setaj round the outer margin and end ; 8econ<lary joint sub-

eylindrical and provided with five spiniform and coarsely

]ilumose terminal setie (Hi^. 20). (Jaudal stylets very short.

Habitat. Vieinity of Granton and of Dunbar, Firth of

Forth ; rare.

liemarks. This species is considerably larger than either of

the other two I'.seuaoiocsticoodias, and hence the specific name
we have adopted for it ; it differs from both, particularly in

the structure of the anterior antennae and in the form of the

filth pair of swimming-feet ; the inner brandies of the first

])air are also observed to be distinctly more elongate, even
without dissection. All the three species closely resemble

]]'eii(ivoodia nohdis (Baird) in general appearance, and may,
on that account, have been overlooked by students of the

Copepoda.

Iluntemannia jadensis, S. A. Poppe.

(PI. VI. figs. 21, 22.)

1884. nuntcmcnmia jaflenshj Poppe, " Eiu neucs Copepoden Genus aus
der Jade," Abhandl. d. uat. Ver. zu Jirenien, Bd. ix. p. 57.

1885. Huntnnannia jadcn.vs, Puppe, " Die Freilebeuden Copepoden
de.s Judebusens,'" op. cit. Bd. xi. p. 1G7, Taf. vii. tigs. 10-20.

We have much pleasure in recording this curious species

for the first time for Britain. It was obtained in brackish

])Ools just beyond high-water mark of ordinary spring tides,

at the head of West Loch Tarbert, ArgylLshire; several

specimens were obtained. These West Loch Tarbert speci-

mens agree in every particular with Dr. Poppe's description

and figures, exce[)t that the outer branches of the first pair of

swimming-feet are three- instead of two-jointed, as shown by
our drawing (fig. 22) ; but this difference may be due to local

variation. The anterior antennfe are five-jointed, stout, and
strongly setiferous [iv^. 21).

The following is Dr. Poppe's definition of the genus :

—

" Jlujitemannia, nov. gen.—Kiirper vollstandig gegliedert,

mit einem s|)itz ausgczogenen Kostrum versehen. Vordere
Antcnnen beim $ iiiiifgliederig, bcim (^ zu Greitbrganen
umgewandelt. llintere Antennen zweigliederig, mit ein-

gliederigem Nebenasl versehen. Erstes Fusspaar zweiiistig,

von den nachfolgendcn Fuss|)aaren abweichend mit zwei-
gliederigem Aussenast und eingliederigem Innenast. Die
drei folgenden Fus.<paare mit rudimentiirem Innen- und
zwtiglitderigem Aussenaste. Das iii. Fusspaar beim (J von
dem des ? abweichend. Maudibularpalpus einiistig. Un-
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terer Maxillarfuss schmachtis;, niit einem Greifhaken versehen.

Furcalanlijiiige beim (^ und ? verschicdeu gestaltet. Zwei

Eiersiicke."

Thalestris mysis, Glaus.

This very distinct species was during the last summer
observed by us tor tlie first time in the Firtli of Forth. The
large foliaceous fifth pair of swimming-feet are closely and

obliquely striate, the striie being quite distinct. Thalestris

nu/sis appears to be comparatively rare in Britain; there are

few Scotch records for it, and its occurrence in the Forth is

therefore of interest.

EXPLANATION OF THE PLATES.

PLiTE V.

Leptopsyllwi intermedins, sp. ii.

Fifj. \. Female, seen from tbe side, x 80 (A, front view of ovisac).

2. Anterior antenna, X 500. 3. Posterior antenna, X 500.

4. Mandible and palp, X 500. 5. Foot of first pair of swim-
niinfr-feet, X 380. 0. Foot of second pair, X 380. 7. Foot of

fourth pair, X 380. 8. Fifth pair, female, x 253. 9. Fifth

pair, male, X 253. 10. Abdomen and caudal stylets, dorsal

view, X 80. n. Male spermatophore, X 380.

Mcsochra spinicmida, sp. n.

Fif/. 12. Female, seen from the side, X 80. 13. Anterior antenna, female,

X 380. 14. Anterior antenna, male, X 380. 15. Posterior

antenna, X 380. 16. INIandible and palp, X 380. 1 7. Maxilla,

X 380. 18. Anterior foot-jaw, X 380. 19. Posterior foot-jaw,

X 380. 20. Foot of fir.~;t ])air of swimming-feet, X 380.

21. Foot of fourth pair, X 380. 22. P'oot of fifth pair, female,

X 380. 23. Foot of fifth pair, male (A, appendaj^e to first

abdominal ajipeudage), X 380. 24. Abdomen and caudal

stylets, dorsal view, x 80. 25. Male spermatophore, X 380.

Mesochra Maclntoshi, sp. n.

Fig. 26. Posterior foot-jaw, x 760. 27. Abdomen and caudal stylets,

dorsal view, X 80.

Plate VI.

Mesochra Maclntoshi, sp. n.

Fig. 1. Female, seen from the side, x 80. 2. Anterior antenna, X 253.

3. Posterior antenna, X 253. 4. Mandible and palp, X 380.

5. Foot of first pair of" swimming-feet, X 383. 6. Foot of fourth

pair, X 253. 7. Foot of fifth pair, x 380.

Psettdoicestwoodia pygmcea, sp. n.

Fig. 8. Ftraale, seen from the side, X 80. 9. Anterior antenna, x 380.
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10. Max i 11(1, X oSO. 11. AnU'rior foot-jtiw.x .'J.'^O. 12. I'oste-

rior luot-jaw, X 380. 13. Foot of Hist piiir of .swimiiiin^'-ft'L't,

X 2-').'5. 14. Foot of fonrtl) pair, X l'').'?. \r,. Foot of fiftli pair,

X .'i.'iO. Id. AbdoiiR'ii and caudal styK-t't, dorsal view, X 1-0.

JWudou'i'tttiruudia major, pp. n.

Fiif. 17. Fi'innlo, .seen from the side, X (54. 18. Auterior unteiina, X -o.].

I'.t. Foot of lirst pair of swimming-feet, x 253. HO. Foot of

lifth pair, X VM.

Iluntemanitia jadensis, !S. A. Poppe.

Fii/. Jl. Anterior antenna, female, X 253. 22. Foot of tirdt pair of

8\vimmiug-feet, X -53.

\ 1 1 1
.
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Xoles on the Paloiozoic Bivalved Entomostracn.—
No. XXXI.* Some Devonian Species. By Pfot'edsor T.

Kui'EKT Jones, F.R.S., F.G.S., &c.

[Plate VII.]

Contents.

I. Introduction.

II. Description of the Species.

1. Ajxirc/iifes reticulntus, sp. n., fig. 4.

2. J'nniitia ininidula, var. xnccidus, now, fig. 7.

3. I'rimitia ?utidit {Hoemerj, fig.s. 1 and 2.

4. Vrimitin Ucviijata, sp. n., tig. 3.

5. Entomis serratustriata (rfaiidberger), tig. 6.

0. liarychilina ('r) semen, sp. n., fig. 5.

7. lii'tjrichia strictisulcata, sp. n., tig. 11.

8. Jiollia lai ians, sp. n., tigs. 8-10.

i). Urepanitla serotuia, sp. n., fig. 12.

10. atrepula (?) annidala, sp. n., tig. 13.

I. Introduction.

Ill the ' Jahrbiicher des Nassauischen Vereins fiir Natur-
kumle,' Jalirgaiig xlii. 1889, Dr. Fiidoliii von Sandbei-ger,
treating of tlie lower division of the Devonian tSystetn in

Nassau, enumerated certain fos.sil Entomostraca from the
Lower Spirifer-JSandstone of Ofl'dillen (or OtfUiUn), in the
iiortli part ot the Dillenburg District, at pages 33, 34, 37, 38,
and 95, namely :

—

• No. XXX. was published in the .\nn. & Mag. Nat. Hist, ser 6
vol. ix. 1802, pp. 302-307. *

'
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1. Beyrichia sirictisulcata, Sandberger, MS.
2. (Bollia) ohliqua, Sandb. MS., corrected in 1890

to devont'ca, Jones.

3. {Strepula) annulata, Sandb. MS.
4. Priinitia sacculus, Sandb. MS.

Dr. F. von Sandberger some time since favoured me with

either specimens or drawings of these and some other Devonian

forms, namely :

—

5. Bollia vartans, Sandberger, MS. Dlllenburg.

6. Drepanella serotina, Sandb. MS. Dillenburg.

7. Entomis nitida (F. A. Roemer), Altenau, Harz.

8. ? semen, Sandb. MS. Briinn, Moravia.

9. serratostriata (Sandb.). Cabrieres, France.

10. ? Icevigata, Sandb. MS. Armenia.

11. Aparchites reticulatus, sp. n. Armenia.

II. Description of the Species.

1. Aparchites reficulatus, sp. n.

(PI. VII. figs. 4 a, 4 b, 4 c.)

Lengtli. Heiglat. Thickness of carapace,

millim. millim. millim.

1-1 -65 -5

Somewhat scaphoid and leperditioid in shape, but without

distinct dorsal angles, and thicker at the smaller than at the

other end *. This has evidently alliances with the Lower-

Silurian Aparchites mutus, Jones {Cytheropsis concinna?,

Jones, Ann. & Mag. Nat. Hist. ser. 3, vol. i. 1858, p. 254,

pi. ix. fig. 3 ;
Primitiamuta, 3one^&wdi Iloil, op. cit. vol. xvi.

1865, p. 425 ; Aparchites mutus, Jones, op. cit. ser. 6, vol. iii.

1889, p. 385), with the Devonian A. mitis, Jones (Contrib.

Canad. Micropal., Part III., 1891, p. 91, pi. xi. fig. 15) ; and

with the Upper-Silurian Aparchites concinnus, Jones [Cythe-

ropsis, Ann. & Mag. Nat. Hist, ser, 3, vol. i. 1858, p. 249,

pi. X. figs. 3, 4 ; Primitia, op. cit. vol. xvi. 1865, p. 424,

collated with P. minuta-\ (Eichwald), Quart. Journ. Geol.

Soc. vol. xlvi. 1890, p. 7, pi. iii. figs 18-23).

* The greater convexity at the higher end of the valve is an unusual

feature. It occurs in Primitia scitula, Jones, and in Bythocypris indian-

ensis, Ulrich. The lower and more compressed end of the carapace is the

anterior end in most of the Ostracoda
;
but the above-mentioned species

and others seem to be exceptions to this rule.

t Such of these individuals as have a slight mid-dorsal depression

belono' to E. O. Ulrich's new genus Leperdifj\dla (' Lower-Silurian

Ostracoda of Minnesota,' 1894, p. 636). A good account of Aparchites is

given at p. 643 of this memoir.
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The fovc^^oiiif^ liavc a smootli surface, as is usual with tliis

genus ; whereas the specimen under notice has a niinutely

reticulate ornament. It occurs witli Primitia Icnvigafa (fi ^ '.))

in a micaceous and calcareous shale, thin, hard, brittle, and
brownish, from the Ariiatschai Valley in Armenia; collected

by l)r. Cr. Hievens during a journey in the Caucasus (see

Dr. Fr. V. kSandbero-er's note in the * Neucs Jahrb. f. Min.,'

&c., 187.'}, p. 58), where these and probably other s|jecies are

associated with Spirtfer calcnnttus, J. Sow. {= Sp. Verneuili^

!Murchison), and Il/ii/nchonel/a cuhoides.

Tiie reticulation much resembles that of Bijthocrjprisf

f'lvulosa, Jones, Americ. Geol., December 1889, p. 3o8,
tigs. 1 and 2. The latter is figured with its convex border
upwards, and is more oblique and much narrower.

2. Primitia munduhiy Jones, var. sacculns. nov.

iSandberger, MS. (PI. Vll. fig. 7.)'

Lenorth. Heiprht.

iniilim. uiillim.

•8 -5

Beijrichia miinrhihi, Jones, Ann. & Mag'. Nat. Hist. ser. 2, vol. xvi.
18."),",, pp.90 and 174, pi. v. ^g. 23, and pi. vi. iig. 26 ("simplex,
var."), and tigs. 2S-31.

iVimitid muiidiila, Jones and PIoll, ibid, ser. .3, vol. xvi. 180o, p. 419.
Priinifia itiio7ffii/(i, Jones, I'locecd. Geol. Assoc, "Palaeoz. Biv. Entoni. "

l8ti'J, pp. 8, 10, and 13, figs. i. and ii.

Prim ifia mnmlula, Jones, Ann. & Mag. Nat. Hist, ser. 0, vol. iii. 18G9
pp. 37.J and .•{78, pi. xvi. ^^a. 1 and 2, 4-9, pi, xvii. fig. 1, and wood-
cut, fig. 2, p. 370.

Primitia mnmhila, Jones, Americ. Geologist, December 1889, p. 337.
Primitia mnndida, var., Jones, Quart. Journ. Geol. Soc. vol, xlvi.

IHW, p. '), ])]. iv. fig. 7.

Primitia mundiila and varieties, Jones, Contrib. Canad. Micropaloeont
Part III., 1801, p. 64, pi. x. figs. 8 and 9, and p. 72.

Primitia mimdula, Krause, Zeitsch. Deuti^cb, geol. Gesell. vol. xliii.

1801, p. 405, pi. XXX. ]^gs. 5-7.

Primitia mumlula and varieties, Jones, Quart. Journ. Geol. Soc.
vol. xlix. 1803, pp. 201 and 290, pi. xii. figs. 2 0, and pi. xiii

figs. 11-1.5.

This hollow cast of the right-hand valve of Primitia is

rather more oval than the typical form (see Ann. &Mag. Nat.
Hist. ser. 6, vol. iii. p. 370, woodcut, fig. 2, and pi. xvi.

fig. 9). Among the many varieties that have been noticed,

modifications in the outline of the valves and in the dimen-
sions of the sulcus are frequent. In this instance the sub-
oblong valve (its edges seem to be fully represented in the
intaglio cast) has the ends not quite equal in curvature, but
more so than in the type-form

; and the sulcus stretches
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further across the valve. It is not very different from

P. nitida, fiijs. 1 and 2 of the accompanying Phite.

This specimen occurs (with Spirigerina reticularis?) in a

dark grey, fine-grained, Lower- Devonian sandstone, belonging

to the Spirifcr-Sandstone of Offdillen, in the north part of the

Dillenburg District, Nassau. It is the form referred to as

Primitia saccuhis by Prof. F. von Sandberger in the

Mahrbuch. Nassau. Naturk.,' Heft 42, 1889, pp. 33, 34, 37,

38 ; and from Prof. v. Sandberger's information 1 gather

that a similar form occurs in the Lower Devonian at Stadtfeld,

in the Eifel.

There are other Primitian forms in this hand-specimen,

rather obscure, but longer and more reniform than fig. 7 ; and
Beyrichia stricii.'iulcata, fig. 11, is present in some abundance.

3. Primitia nitida (F. A. Roemer).
(PI. VH. figs, la, b, 2a, h.)
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4. Pn'niiti'a In vi()ut<t (SaiulLergcr, ^IS.), sp. n.

(IM." VII. fi-s. ;ja, L)

Lt'n).Mli. Ilt'ifrlit. Thickness of carapace.

iiiilliiii. niilliiii. inilliin.

•!» -55 -4

Scaphoid in outline, witli straiglit back, obliquely curved

ventral margin, semicircular hinder and contracted front

margin, sloping upwards (broken). Sulcus on the anterior

third, relatively large. Surface gently and uniformly convex,

smooth, as far as shown by the small remaining patches of

the test.

This occurs, together with Aparchites reticidatus (fig. 4)

,

in the little piece of thin Upper-Devonian limestone from
Armenia, referred to at page 01.

5. Entomis serratostriata (Sandberger).

(PI. Vll. iigs. Qa.Qb.)

Length, Ileiglit. Thickness of carapace,

miliim. millini. luillini.

1-6 -95 -(J

Ann. & Majj. Xat. Hist. ser. 0, vol. vi. 1890, p. 320 (for synonyms),
pi. xi. figs. 1 a, b, 2 a, b.

The form of these little fossil valves is so often and so much
modified by pressure that it is difficult to define their exact

shape. The specimen here figured is probably as near to the

original torm as any we have met with.

It occurs (with Spirigeriiia reticularis? and Pterinea ventri-

cosa ?) in a dark grey Upper-Devonian Limestone (weathering

ferruginous), from Cabicres, near Montpellier, France.

G. Barychilina? semen, Sandberger, ^IS., sp. n.

(Pi. VII. figs. 5 a, bb.)

Lin;j-th. Height.
niilliui. niillim.

do •()

This little oval striated valve has the aspect of being a near
relative to Entomis serratostriata, but it has no furrow, only

a central pit, and its superficial ornament differs in havin<i-

rows of definite meshes between the striiu, some rectangular in

single rows, and some in double rows, witli a line of an<'-ular

(vandyke) junction. This ornament reminds us of that of
Entomis [Barychilina?) variostriata^ Clarke (Ann. it Mag.
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Nat. Hist., October 1890, p. 323, pi. xi. % Gh). Possibly

this species {ibid. figs. 5-8) should be separated from Entomis.

Fig. 8 a has a resemblance to the form distinguished by E. O.

Ulrich as Barychilina (Journ. Cincinn. Soc. N. H. vol. xiii.

1891, p. 199, pi. xiii. figs. 1-4), which has longitudinal and

sinuous strife, with pitted interstices, unequal and thick

valves, without a mid-dorsal furrow^ though Ulrich's fig. 2 a

seems to have a trace of it. E. variostriata in its younger

stages has the definite Entomidian sulcus, and, as other

species of this genus occasionally exchange the furrow for a

])it, it would not be necessary to make a separate genus on

that ground. The different style of ornament, however

—

prickly ridges in one and meshed interstices in the other

—

may be a reason, as well as the coarser growth of the valves.

6ome of the Devonian Eatomides 2i]-)]^Q2tx to have had simple

and smooth stride (for instance, figs. 9 and 18, pi. xi., Ann. &
Mag. Nat. Hist. ser. 5, vol. iv. 1879) ; but E. serratostriata

had prickles along its costulte or raised strias (see page 321,

Ann. & Mag. Nat. Hist. ser. 6, vol. vi. 1890), indications of

which are little pits in the hollow casts or impressions

(intaglio) of the valves, and not filling the breadth of tlie

interspaces. E. variostriata, on the contrary, shows a square

meshwork (fig. 6 Z>, pi. xi., op. cit.), of relatively large

pattern, filling the space between the strife.

Among the more or less modified specimens of E. serrato-

striata (Ann. & Mag. Nat. Hist. ser. 5, vol. iv. 1879, p. 101,

pi. xi.) fig. 9 shows the pit only
;

in figs. 2 and 14 a faint

trace of the sulcus accompanies the central spot ; and in fig. 9

both are absent. The collocation, however, and general

mutual resemblance of the numerous specimens support the

idea that they are congeneric and specifically the same.

In well-preserved specimens E. tmriostriata, Clarke {ibid.

vol. vi. 1890, p. 323, pi. xi. fig. 8 a), has the pit instead of

the sulcus, whilst figs. 5-7 show the sulcus only. So also

in Primitia we may have— (1) the furrow, (2) furrow and pit,

(3) pit only.

On account of the difi^erent style of ornament and the

coarser growth of the valves there is reason for making the

separate genus (^Barychilina) ; and, even if it has no sulcus

at right angles with the hinge-line, but only a central pit, we
find that some allied genera have similar modifications,

Baryckilina semen is from the Devonian Limestone with

Clymenia annulata^ Miiuster, at Hadiberg, near Briiunj

Moravia.
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7. Beyrichia stn'cti.'iulcafa, Sandbergcr, MS., sp. n.

(PI. Vll. li-. 11.)

Length.
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9. Drepanella serotinn, Sandbcvger, MS., sp. n.

(PI. Yll. tig. 12.)

Lenpfth. IIei<rht.

iiiiliiin. millim.

•76 -46

For an account of the genus Drepanella see Ulricli's

memoirs (Journ. Cincinn. Soc, N. H. vol. xiii. 1890, p. 117,

and Geol. Surv. Miimes., Last Report, vol. iii. 1894, p. 670).

The present form may look upon D. ampla, Ulrich (1890,

]). 120, pi. viii. tig. 2), as a near ally, although the sickle-

shaped ridge on the ventral region is shortened to a straight

thick ridge, and the two pointed knobs above are represented

by two unequal roundish tubercles. Hence the species is

ditferent for the German form ; and von Sandberger's name
serotina may well be adopted for this late^ if not last^ represen-

tative of the genus.

Drepanella seems to have been an outcome of Bollia rather

than of Beyrichia ; but its evolution is not a matter for dis-

cussion at present.

From the Lower Devonian of OfFdiUen, Dillenburg, Nassau.

10. Strepula? annulotn, Sandberger, MS , sp. n.

(PI. Yll. fig. 13.)

Length.
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Group OrATRTD.T:.

Pai'aphylax binodosus.

Group Trachyscelid^.

Chaerodes fuscatus.

Group DlAPERID^.

Menimus laevicoUis.

Group Tenebrioxid^.

Demtrius carinulatus.

Group ClSTELID^.

Omedes apterus.

Group SALPINGIDiE.

Salpingus omatus.

Group Otiorhynchid.^.

Catoptes spermophilus.

ajqualis.

Group Erirhinid^.

Pactola humeralis.

Group Cryptorhynchid^.

Psepholax crassicornis.

Deiidrostyjrnus calcaratus.

Schylus nip:i'ipollis.

Sceiodoliclms politus.

squamosus.

Group CossONiD^.

Pentarthrum Pliilpotti.

antennale.

Group ScOLYTIDiE.

Acrantus opacus.

Group Anthribid-s;.

Anthribus flavipilus.

Group Lamiid^.

Somatidia picticorne.

Group EuMOLPiD^.

Atrichatus aeneicoUis.

Group PselapMdae.

The more complex genera have been divided into sections,

each distinguished by one or more easily seen characters.

This arrangement, 1 am well aware, is not perfect, but it will

be an aid to the discrimination of the numerous species now-

found to exist. The numbers prefixed to many of the names
refer to the * Manual of New Zealand Coleoptera.'

PSELAPHUS.

Sect. I.—Eyes moderately large and prominent.

226. P. pauper, Sharp. 1867. P. citimus, Broun.
227. P. pilistriatus, Broun. 1868. P, meliusculus, Broun.
1156. P. dulcis, Broun. 2462. P. Cavelli, Broun.

Sect. II.—Eyes small or abortive.

1696. P. csecus, Broun. 1697. P. delicatus, Broun.

I

2462. P. sculcicollis, Broun. P. ventralis, Broun.

Bryaxis.

Sect. I.—AntennjB 11-articulate in both sexes.

228. B. inflata, Shcuy.

229. B. Sbaqji, Broun.

2346. B. platynota, Broun.

231. B. micans, Sharp.

233. B. piciceps, Broun.

238. B. deformis, Sharp.

240. B. grata, Sharp.
242. B. nasuta, Broun.

1478. B. punctata, Broun.
1479. B. calcarata, Broun.
1869. B. latipennis, Broun.
1155, B. ignota, Broun.
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Sect. II.—Antoniuv 10-articuliite in the males; ninth joint large,

piolunged outwardly.

232. n. ])latyarthra, Bruun. 2404. B. con.^jpicua, liroun.

1347. J{. rudicorne, Jimtin. 2465. 13. costata, Biuuit.

Sect. III.—Ninth joint large, oblong or elongate.

237. B. cra-ssicomis, liroun. 1470. B. glabrata, Brouii.

2.39. 13. impar, Sharp. 1477. B. nomoralis, Brann.

243. B. fulvitarsis, liroun. 1H7.3. B. foveatis.-sima, Broun.
2.34. B. dispar, Sliarp. M. .><etifer, Broun.

Sect. IV.—Ninth joint large, quadrate.

236. B. niundula, Broun. 13. diversa, Broun.
1870. B. decens, Broun. B. Hectori, Broun,
1872. B. forficulida, Broun.

Sect. V.—Ninth joint large, subtriangular.

23o. B. impressifrons, Broun. 1871. B. Munroi, Broun.
lC4o. B. sylvicola, Broun. B. allocer.i, Broun.
1699. B. fraudulenta, Broun.

Sect. VI.—Joints 4 to 8 transverse.

llo4. I?, pagaiia, Broun.

Sect. VII.—Ninth joint transverse, tenth large.

241. B. altula, Broun.

Sagola.

Sect. I,—Claws of posterior tarsi as large as the tarsi themselves.

251. S. notabilis, Broun.

2406. S. macronyx, Broun.

Sect. II.—Dilated sides of thorax marked off by the anterior

prolongation of the lateral fovere.

250. S. pulcher, Broun. 1579. S. brovitarsis, Broun.
252. S. deformipes, Broun. 1H83. S. parallela, liroun.

2468. S. robusta, Broun. S. citima, Broun.
1574. S. excavata, Broun.

Sect. III.—Head with laterally distended hind angles like Cucujus.

1157. S. geuale, Broun. 1873. S. castanea, Broun.

1875. S. insiguis, Broun. S. eminens, Broun.

Sect. IV.—Head with hind angles as wide as the eyes, genoe

nearly straight.

246. S. major, Sharp. 1877. S. sobrina, Broun.

1882. S. ruticeps, Broun. 2407, 8. miniica, Broun.

1576. S. osculaus, Broun. S. pertinax, Broun.
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Sect. V.—Head rounded and narrowed behind.

1575. S. sulcator, ^/wm. S. lineata, J?ro?m.

1581. S. duplicata, Broun. 247. S. prisca, Sharp.

187(5. S. hirtalis, Broun. 248. S. misella, Sharp.

1878. S. rectipes, Broun. 249. S. parva, Sharp.

1580, S. bipunstata, Broun.

Sect. VI.—Head rounded behind, anterior femora notched in the males.

1480. S. terricola, Broun. 1879. S. insolens, Broun.

1577. S. fovealis, Broun. 2471. S. flavipes, Broun.

1583. S. convexa, Broun. S. rugifrona, Broun.

Sect. VII.—Head broad, hind angles obtuse.

1578. S. elevata, Broun. 253. S. denticollis, Broun.

1881. S. fulva, Broun.

Sect. VIII.—Head with obtuse hind angles, gense nearly straight.

1884. S. anisarthra, Broun. 2472. S. elongata, Broun.

1880. S. punctata, Broun. S. spinifer, Broun.

Sect. IX.—Head with a fringed lamina underneath in the males,

not narrowed behind.

2469. S. laminata, Broun.

2470. S. immota, probably female of 24G9.

Sect. X.—Body slender, head broad behind.

1582. S. tenuis, Broun.
2473. S. gracilis, Broun.

EUPLECTDS.

Sect. I.—Head trigonal, front (sometimes middle) femora incrassate

;

species resembling Dalma in miniature.

1700. E. eminens, Broun. 1050. E. obnissns, Broun.
1889. E. scruposus, Broun. E. tumipes, Broun.
1647. E. patruelis, Broun. E. parvulus, Broun.
1894. E. personatus, Broun. E. modestus, Broun.
1649. E. ovithorax, Broun.

Sect. II.—Head large, antennal tubercles very large and
considerably elevated.

2475. E. Isevifrons, Broun.

Sect. III.—Tubercles moderately elevated, eyes prominent, thorax
with median groove.

255. E. trisulcicoUis, Broun. 1895. E. unicus, Broun.
2476. E. spinifer, Broun. 2477. E. Munroi, Broun.

Sect. IV.—Thorax with median groove, eyes not prominent.

1648. E. monticola, Broun. 1646. E. crassipes, Broun.
1651. E. vacuus, Broun. 258. E. opacus, Sharp.
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Sect. V.—Thorax willidiit nuidiau groove, eyes moderate.

254. E. convexus, Sharp. \<6')-2. K. iiicoinptus, Broun.
1888. E. vjilidus, Broun. '1^\. E. brevitarsis, Broun.
1654. E. U-inipressu3, Broun. 257. E. loufrulus, Broun.
1655. E. ceieii:*, Broun. E. arohaeusis, Broun.
1800. E. patroiuis, Broun.

Sect. VI.—Head and thorax distinctly punctured, the latter with median
groove.

256. E. asper, Broun. 2479. E. coxalis, Broun.
1701. E. auripiiu.*, Broun. 1886. E. moerens, Broun.
1892. E. clevedunen>is, Broun. 1893. E. Sandageri, Broun.
2478. E. obscurus, Broun. E. tbveiceps, Broun.

Sect. VII.—Head and thorax rather narrow, punctate ; thorax nearly
oviform, with median groove ; tubercles small and shining.

262. E. ovicollis, Broun. 1897. E. verticalis, Broun. '

1898. E. antiquus, Broun. 1348. E. tuberigerus, Broun.
2480. E. inscitus, Broun. E. pusillus, Broun.
1887. E, lepiphorus, Broun. E. semiopacus, Broun.

Sect. VIII.—Tubercles almost contiguous ; tenniual joint of

antenna very laige.

2483. E. cLiviger, Broun.

Sect. IX.—Head broadly trigonal ; tubercles convergent in front and ou
the same plane as tlie lijiek hiteial margins.

259. E. sculpturatus, Broun.

Sect. X.—Body rather broad, smooth ; thorax with three disconnected
foveae ueai* base ; eyes large and prominent.

2G3, E. foveolatus, Broun.

Sect. XI.—Head large, subquadrate, with peculiar sculpture.

260. E. frontalis, Broun. 1890. E. allocephalus, Broun.
1653. E. rairihcus, Broun.

Sect. XII.— Ilind body acuminate posteriorly, its last two segments
quite unfolded and nearly horizontal.

1891. E. acuminatus, Broun.
2482. E. caudatus, Broun.

I may here add that in tlie memoir read before the

Entomological Society of London by Dr. Sharp on the 2nd
Kovcmber, 1874, six New Zealand .s[)ecies of Bryaxis were
described ; but the author con.sidered that ultimately it would
be correct to establish two new genera for their reception. It

is certain therefore that the thirty-six species now known,
and which I have divided into seven sections, will have to

be located in at least three distinct genera.



72 Capt. T. Broun on neio

Sagola has forty-four species, but one of tliese (5'. gracilis)

is, I tliink, the exponent of a new genus.

As regards the numerous species referred to Euplectus, I

may state that I would have placed the nine species in Sect. I.

in a new genus had I not been deterred by an allusion to the

genus Adalmus, the characters of which are unknown to me.

"J'hese nine species may prove to belong to Hcrr Reitter's

genus, so J merely indicate their relationship. The species

jilaced by itself in Sect. II. is, I believe, the representative

of another genus, whilst those in Sects. VIII., IX., X., XI.,

and XII. will, I feel sure, require either four or five new-

genera for their systematic location. I have already made
nine new generic names for this group, and with that I must

be content for the present.

Pselaplius ventralis, sp. n.

Slender, narrowed anteriorly, very sparingly and finely

pubescent, shining ; red, the tarsi, antennse, and palpi

yellowish red.

Head elongate, oviform, finely sculptured
; when examined

from above the central channel seems to occupy half the

whole area, and it appears to be longitudinally divided be-

hind ; when looked at sideways a groove can be seen along

the vertex. Et/bs small but distinct, with coarse facets.

Thorax oviform, longer than broad, free from sculpture, sorae-

what laterally compressed near the posterior angles. Elytra

liardly longer than broad, much narrowed towards the shoulders,

with distinct sutural striee. Hind body larger than the

elytra, basal segment horizontal and broadly marginated.

Legs elongate ;
femora clavate ; tibiee slender, slightly and

gradually expanded towards the extremity.

Antennce elongate, first joint minutely sculptured and
longer than the next two ;

second quite as long as and stouter

than the third
;

joints 4 to 8 about equal, each evidently

longer than broad; ninth and tenth longer than broad, only

moderately thick ; eleventh large, oblique at one side, pointed.

Maxillary palpi slender, quite the length of the antennae

;

fourth joint curvate, its clavate portion about a third of the

entire length.

Underside red, the base of the abdomen covered with

greyish sponge-like pubescence. Metasternum with a sort of

raised lamina in front, nearly vertical or depressed behind, so

that there seems to be a cavity between the widely separated

hind coxse. Basal ventral segment broadly and deeply de-

pressed ; the depression extends from base to apex, and it

appears to be limited behind by a slender carina.
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Tlic stature is pfroatcr than tliat of P. delicatus (No. 1G97),

the eyes are slin;htly larger, and the thighs are medially

inflated. In No^ l(){)7 there is a transverse depression at the

base of tiie first dorsal segment; the hairs on the surface are

more distinct and much more numerous ; the sculpture and

channel on the head arc indctinite; the base of the first

ventral segment is fringed with yellow hairs, and the central

impression is only of moderate size and depth, and does not

attain the apex. P. Cavelli, which also has swollen femora,

can be easily sej)arated.

r?. Length I, breadth quite j line.

Mount Pirongia. Four individuals, December 1893.

Bryaxis Hectori, sp. n.

Nit id, nearly glabrous; sanguineous, the legs paler red,

palpi and tarsi yellowish.

Jlead subquadrate, with two obvious interocular fovefe and

a broad frontal impression. Ei/es prominent. Thorax of

about equal length and breadth, the middle widest, without

sculpture. Elytra oblong, sliglitly rounded laterally, mode-

rately convex, with fine sutural striai. Jlind body short,

much deflexed, more evidently (yet only finely) pubescent

than the rest of the body. Legs of moderate length and

thickness, the tibiie nearly quite straight.

Antenme 10-articulate, as long as the head and thorax ;

the basal two joints of about equal length ; third rather shorter

than second, distinctly narrowed towards the base ; fourth

and sixth small, moniliform ; fifth larger than the contiguous

ones; seventh and eighth transverse, not broader than the

fifth ; ninth subquadrate, only very slightly longer than

broad; tenth ovate, quite as long as the preceding one. The
two enlarged terminal joints are darker and more coarsely and

densely pilose than the others.

Underside rufescent. Metasternum broadly impressed.

Basal ventral segment largest, bituberculate near apex ; fifth

broadly depressed at the base.

(J . Length |, breadth \ line.

Tarukenga, near Uotorua. Two males.

Named in honour of Sir James Hector, the Director of the

Colonial Museum.

Sagola ruyifrons, sp. n.

Rufescent, legs and elytra rufo-testaceous ; tarsi and palpi

yellow
;
pubescence conspicuous.

Jlead smaller than thorax, considerably narrowed behind
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the eyes, subopaque, distinctly punctured and finely trans-

versely rugose in front ; the tubercles rather small and flat,

frontal channel moderately broad but not deep, almost as

broad between the tubercles as at its termination in line with

the back of the eyes ; it is not very distinct when viewed
from behind, owing to the fine transversely disposed pubes-

cence ; there are two elongate fovea3 on the vertex. Ei/es

prominent. Antenna; long and stout, pubescent; first joint

red, cylindric, punctate, about the length of the following

three conjointly
;
joints 2, 4, and 5 nearly equal, longer than

broad ; third nioderately small, longer than broad ; 6 to 8

equal, hardly longer than broad, narrowed apically ;
ninth and

tenth transverse; eleventh short, but with a distinct terminal

appendage. Thorax cordate, with a large impression behind

the middle; two minute foveaj near the base, and a large

lateral fossa in front of each posterior angle. Ehjtra oblong,

slightly narrowed towards the base, with well-marked sutural

and intrahumeral grooves : they are not distinctly punctate.

Hind body hardly longer than the wing-cases, the two basal

segments much depressed at the base, the first with minute
brassy scales. Legs robust. Frontfemora with a deep semi-

circular notch near the base ; the middle pair slender at the

base, clavate or subangulate underneath. Tibioe stout, the

front pair slightly arched externally, the outer extremity

narrowed or impressed ; the intermediate thick, conspicuously

pubescent, much bent inwardly near the extremity ; the

posterior slightly bent near the apex. Tarsi moderately

slender.

Underside simple; head })ul)escent behind the middle.

? . Elytra shorter, subquadrate, more narrowed towards

the base. Legs robust ; femora not notched
;

middle tibias

stout, not bent, only a little narrowed externally near the apex,

curved outwardly. Abdomen rather larger, the first visible

dorsal segment without minute scales.

The intermediate tibiae of No. 252 {S. deformipes) are

much thicker, the tarsi are nearly twice as thick, and the

liead and thorax are totally different. The form and sculp-

ture of the head, in conjunction with the structure of tlie

legs, will enable S. rugifrons to be recognized without trouble.

Length \\-\\^ breadth f line.

Mount Pirongia, March 1894. One of each sex.

Obs. The discovery of this species, in which there can be

no doubt regarding the sexes, is important. It seems to prove

that the head of the female in this genus in form and super-

ficial appearance does not differ from that of the male ; it also

shows that the presence of minute scales on the basal dorsal

segment is characteristic of the male.
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Sagola spinifer^ sp. n.

Klongafe, rntlior narrow, sliinlnj^^, rod ; elytra paler ; Icii^s

yellow or rccMish yellow; tarsi and j)al|)i yellow; ])iibescciit.

Head not broad, slightly narrowed behind
;
gen» nearly

straight ; tubercles ratiicr small, obviously separated except

at the extreme front ; frontal channel broad and deep, almost

parallel-sided, cxtendinij^ to beyond the middle of the eyes
;

there are two conspicuous fovea} behind ; its surface is not

distinctly punctured. Eyes lar2;e. Thorax about as long as

it is broad, widest near tiie middle; with a large angular

antebasal impression; two minute foveas near the basal

margin and a large fovea at each side occupying the space

between the posterior angle and the middle. Elytra oblong,

almost parallel-sided, with the common sutural and intra-

humeral impressions, the latter more or less evidently divided

into two ])arts
;

pubescence elongate. Hind body rather

longer than the elytra, fourth segment about as long as the

third, but not marginated ; the basal segment with minute
brassy scales. Leys moderate ; front tibiss slightly curved
externally, the middle pair straight, the posterior gradually

exj)anded, and with a spinifonn appendage lying along the

inside near the extremity. Tarsi moderately short.

Antennce pubescent ; first joint stout, cylindric ; second
hardly longer than broad ; third small

;
joints 4 to 7 nearly

equal, 8 to 10 transverse, eleventh appendiculatc.

Underside red, shining, pubescent. Head simple, with the

usual broad groove behind the mentum. Metasternum rather

long and convex, with a broad central channel. The middle
coxcB are rather widely separated and the mesosternal carina

is indistinct. Abdomen elongate, basal segment with a small

ridge between the coxa3 ; segments 2 to 5 about equal, the

hind margin of the iifth continuous with that of the upper
surface ; sixth somewhat retracted.

This species may be placed near No. 1880. It can be
easily identified by an examination of the hind tibiaj.

Var.— Thorax evidently longer than broad, almost oviform.

(^ . Letigth I, breadth \ line.

Blount Pirongia. Tluee examples found during December
18'JJ and ^larch 189-4.

Sagola eminens^ sp. n.

Subdepressed, red ; elytra and legs paler, tarsi and palpi

reddish yellow
;
jnibescence yellow, coarser and more erect

on the hind body than elsewhere.
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Head very broad behind, its hind angles directed outwards,

so that the back part is wider than the thorax ; its surface is

very finely and distantly punctured, the small flattened

tubercles more distinctly ; frontal channel deep, extending as

far as the back of the eyes ; there are two foveai behind.

Antennoi rather long and stout ; first joint twice as long as

broad ; second thick, longer than broad ; fourth and fifth

quite as long as broad, usually distinctly longer than broad

;

joints 6 to 8 moniliform ; ninth and tenth transversely

quadrate; eleventh conical; third small, quite as long as

broad. Thorax cordate, widest near the front, much narrowed
behind, with a large impression behind the middle, two small

foveas near the base, and a large impression at each side

extending from the posterior angle to near the middle. Elytra

but little longer than broad, with distinct sutural and intra-

humeral grooves. Hind hody longer and broader than the

Aving-cases. Legs moderately stout ; tibice slightly arched

and expanded apically
; front tarsi with the basal two joints,

taken together, shorter than the terminal one ; claws small.

Underside chestnut-red, pubescent. Basal segment of

abdomen with a carina which fits in between the coxai ; sixth

conical, compressed or foveolate at each side. Head appa-
rently depressed in the centre, with distinct yellow hairs

there ; the genaj or hind angles are concave, and a second

cavity extends inwards towards the middle. Mentum con-

cave in front.

The head is like that of Dryocora Howittii. The most
nearly allied species is S. insignis^ but this is larger, with

longer and stouter antennae ; these, in S. insignis, differ in

structure, joints 4 to 8 not being longer than broad, and they

are more rounded. If the head of No. 1875 be looked at from

behind, the usual basal foveee seem to be absent or obsolete
;

they are, in fact, represented by little more than a pair of

marginal notches. The eyes of S. eminens are larger. The
fi'ontal channel in No. 1875 {S. insignis) seems to attain the

hind margin of the head when examined sideways.

cJ. Length 1^, breadth | line.

Tarukenga, near Kotorua, three examples ; Mount Pirongia,

one.

Euplectus tumipeSf sp. n.

Subdepi-essed, clothed with fine decumbent yellowish pubes-

cence, and with a few erect slender seta3 ; red, the elytra,

legs, and antenna? paler, the tarsi and palpi fulvous.

Head subtrigonal, widest in line with the prominent eyes

;

the interocular fovege are not well limited and are confluent or
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prolonged anteriorly, tlic front is depressed ; tlie vertex is

convex and angidarly produced
; it is punctate, with very

slejider liairs. Thorux hardly lonp^cr than broad, oval, the

middle widest ;
its surface more or less finely ])unctate, there

is a hn\i;e angular impression on the middle near the base; at

each side an elongate t'ovea extends from the hind angle to

beyond the middle ; the central channel is extremely narrow,

and extends from the base to the aj)ex. Elytra longer than

broad, wider than the thorax, indefinitely punctured; the

sutural striie are broad and deep near the base, between each
of these and the broad elongate impression inside the shoulder

there is a sort of costa; the humeral angles also are a little

raised. Hind body shorter than tlie elytra, tiie three aj)ical

segments deilexed ; the basal with a large transverse median
depression ; each side of this is indistinctly elevated. Legs
stout, the front thighs incrassatc and arched above ; the

middle and hind tibiae rather slender and slightly curved ex-

ternally, the anterior a good deal swollen inwardly near the

middle and densely ciliate below.

Antennw rather short; second joint nearly as long as the

first, not bead-like ; third very little longer than broad
; joints

4 to 8 transverse and differing but little ; the seventh, how-
ever, is slightly larger than the following one; ninth and
tenth evidently larger than the preceding ones, ninth slightly

larger than tenth ; eleventh large, ovate, acuminate.

Underside : head with erect setce
;
prosternum subcarinate

along the middle; metasternum impressed; fifth ventral

segment with a median impression ; coxa contiguous, the

posterior large and prominent.

Barely half the bulk of Dahna puhescens. The antennal

tubercles are not much raised and are obviously separated
;

interposed between each of these and the eye there is a smaller

elevation. The basal portion of the thorax is more distinctly

sculptured than the disk. An examination of the anterior

tibitu will lead to its recognition.

Length il, breadth f[uite ^ line.

llunua Kange, Drury. One, April 1893, probably a male.

Euplectus imrvulusj sp. n.

liufous, elytra, legs, and antcnnaj paler; tarsi and palpi

yellow ; body subdepressed, narrowed anteriorly, rather

closely clothed w ith short and tiiiek hairs or setiform scales,

as well as slender hairs ; the pubeseence on the head and
thorax more scanty, longer, and quite slender.

IJcad narrower than the thorax, but not nmch shorter,
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being nearly as long in front of the antennse as it is behind

them ; its surface is closely and minutely asperate or punc-

tate ; the interocular fovere are not large nor are they per-

ceptibly prolonged forwards ; the front is rather flat near the

small distant tubercles. E//es moderate. Antennce rather

short and slender ; second joint smaller than the first ; third

slightly longer than broad, narrowed towards the base
;
joints

4 to 8 nearly alike; ninth nearly twice the size of the small

bead-like eighth joint ; tenth also transverse and rather

larger than the preceding one; eleventh large, acuminate.

Thorax about as long as it is broad, oviform, base and apex

of about equal width, broadest behind the middle; disk not

quite smooth, the sides more distinctly punctate or asperate,

but not at all coarsely ; the well-marked central channel does

not attain the apex; near the base, in the middle, there is a

large angular depression ; the large fovea near each hind

angle is somewhat prolonged forwards, and there is a more or

less distinct transverse groove in front of the base. Elytra

subquadrate, longer and broader than the thorax, indis-

tinctly sculptured ; the sutural strife and intrahumeral

impressions are moderate ; the slightly raised space between

these seems to have a short basal stria, which is quite distinct

from the others. Hind body rather shorter than the elytra

;

the basal segment is slightly shorter than the second or third,

and has a shallow median transverse impression ; the apical

segments are deflexed. Legs xno^exiiit
',
front femora mc\•?^9>~

sate, nearly straight along the front or lower face, the oppo-

site one much swollen or arched ; tibice slightly arched exter-

nally, not thick ; tarsi slender.

E. tumijjes has a broader head, larger and more prominent

eyes, a broader and more anteriorly narrowed thorax, with a

narrower discoidal groove.

Length |, breadth \ line.

Maketu, liunua Range. One, probably a female.

Euplectus modestuSj sp. n.

Body moderately elongate, shining, obsoletely punctate ;

dark red, tarsi and antennas reddish yellow.

JJead slightly narrowed behind tiie eyes ; it is depressed

across the middle, and the interocular foveas seem to form
part of the depression ; the back part appears raised ; it is

angularly produced in the middle; the antennal tubercles are

not conspicuous, and the intervening space is nearly on the

same level. Eyes moderate, only slightly convex. Thorax
about as long as broad, widest near the middle, quite as much
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narrowed in front as it is Lcliind ; tlie contra! fjroove does not

reach the apex, and it is a little expanded in tlu; middle

;

near the base a transverse impression connects the ceiilio-

l)as;il anijular fuvea and the lar<re one at each side. Eli/tra

oblunp:, yli^htly narrowed towards the shoulders ; the sutural

and intrahunieral impressions are well-marked ; close to the

base there are two punctitorm marks. Hind hodij not longer

than the elytra, the basal three segments marginated and
nearly equal, the first depressed across the base, fourth de-

flexed and as long as the third, fifth simple. Lerjs moderately

elongate, not thick, the anterior femora most robust.

Antennoi slender, the basal two joints nearly equal as to

length ; third nearly as long as the second, but much more
slender; 4 to 7 differ but little; eighth rather smaller; ninth

and tenth larger than the preceding ones, scarcely trans-

versal ; eleventh large, acuminate.

Underside rufescent. Head simple, studded with erect

setie, which are thickened at the extremity; the frontal por-

tion is short. Front and middle coxw contiguous, the poste-

rior nearly so at the base. Segments 2 to 4 subequal ; first

densely pubescent, covered by the femora, with a central

prominence between the coxte ; fifth hardly as long in the

middle as at the sides ; the terminal one with a fine suture, so

that there seems to be a supplementary segment.

This species must be placed with No. 1700 and its allies;

from these it may be distinguished by the slender antennue

and sculpture. The pubescence is short and slender.

Length |, breadth nearly § line.

Invercargill. One, received from Mr. A. Philpott, March
1894.

Euplectus arohaensi's, sp. n.

Stthdepressed, not narrow, moderately nitid
; red, tlie legs

and antennai paler; tarsi and ])alpi yellowish; pubescence

yellow, rather dense, short, and decumbent; there are also

many erect, elongate, slender setai.

IJead large, widest behind, aj)parently impunctate ; the

large interocular fovea? unite with the frontal depression; the

tubercles are small and widely separated, and the frontal

channel is bounded by the slightly raised front edge of the

forehead. £i/es rather small. Thorax hardly longer than
broad, the middle widest, the aj)ex scarcely as wide as the

base; it is impunctate ; in front of the base there is an angu-
late impression which unites with the fovea at each side;

there is no central longitudinal groove. Elytra hardly longer

than broad, narrowed towards the shoulders ; the si;tural and
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intrahumeral striae are well-marked and broad, the shoulders

are slifrhtly raised, or seem to be so. Hind body quite the

length oi' the elytra, narrowed posteriorly. Legs only mode-
rately stout; the tibice nearly straight, the intermediate on
the inside, a little above the extremity, with a small but

distinct process directed inwards.

Underside rufous, shining, finely and sparingly clothed.

liletasternum with a broad longitudinal channel. Abdomen
sometimes dusky ; first segment covered by the femora, 2 to 5
become shorter ; sixth medially emarginate and with the

extreme apical portion hollowed out. The middle and hind

trochanters are prominent and distinctly spined.

Antennce about the length of the head and thorax ; second

joint more slender than and nearly as long as the first

;

third a little longer than the fourth ; fifth rather larger than

those next to it ; 6 to 8 small, bead-like, about equal ; ninth

not much larger than the preceding one ; tenth transverse,

larger than ninth ; eleventh largest, conical, acuminate.

$ . Tibice unarmed. Jlletasternum unimpressed. Abdo-
men simple. Trochanters not acuminate.

Belongs to Sect. IV. of the accompanying table. The
male characters differentiate it from all its allies.

Length quite |, breadth ^ line.

Mount Te Aroha. I was fortunate enough to find about a

dozen examples, representing both sexes, March 1894.

Euplectus foveiceps, sp. n.

Bufescent ; legs and antenna yellowish red ; densely

clothed with yellow, small, depressed pubescence and elongate

slender setae.

Head narrowed anteriorly, slightly rounded behind, punc-

tate or asperate, the sculpture rendered indefinite by the

minute brassy hairs, somewhat flattened, but not channelled

in front; when examined sideways one well-marked central

fovea can be seen. jy/oraA'cordiform, not longer than broad,

sculptured like the head ; the angular depression in front of

the base is prolonged forwards as a broad discoidal groove

;

the lateral fovege are not distinctly connected with the trans-

verse basal impression. Elytra quadrate, indistinctly sculp-

tured ; the sutural striae are well marked ; there appear to be

one or two other ill-defined grooves on each elytron. Hind
body as broad as the elytra, rather longer ; the basal three

segments equal. Leys simple.

Underside chestnut-red, shining, pubescent.

Antennoi moderate ; second joint oblong, evidently smaller
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tliaii the fust ;
tliiicl slij^litly longer than broad ; 4 to 8 differ

but littk', c-\cc[)t tli.'it the fifth is a litth:; lari^er than the con-

tiguous ones ; ninth transverse, about halt the size of the

tenth ; eleventh large, acuminate.

(^ . Metastcrnum with a broad depression behind the

middle. Posterior coxce prominent, but not spinod. liasal

ventral segment covered by the femora and with a prominence
between the coxa^ ; second and third with a transverse median
elevation; fourth with a slight depression across the middle;
fifth but little shorter than the preceding one ; sixth large,

not distinctly imj)ressed.

From all the sj)ecies in Sect. VI. this may be separated by
the less evident punctuation and the single fovea on the

vertex.

Length |, breadth ^ line.

Ligar's Bush, Papakura. One of each sex.

Euplectus semiopacus, sp. n.

Bri'ck-red, rather pale ; elytra and legs reddish yellow

;

head and thorax closely punctured and opaque ; elytra and
abdomen slightly nitid ; form elongate, but not parallel

;

pubescence very short and slender, rather dense, but not

consj>icuous.

JJeaJ, including the eyes, nearly as broad as the thorax,

rounded behind ; rather plane above, with two minute
indistinct interocular foveiu ; there is no distinct frontal

depression. £]j/es large and convex. TVioroa; oviform, rather

longer than broad ; with a rather shallow antebasal trans-

verse impression, ending in an elongate fovea at each side
;

the dorsal longitudinal channel is only moderately imj)ressed.

Elytra oblong, slightly rounded laterally, indistinctly sculp-

tured ; sutural striae distinct, the intrahumeral impressions

not perceptibly prolonged backwards. Hind body us long as

the wing-cases, rather narrower, the basal three segments

about equal ; the first broadly depressed at the base ; fourth

somewhat swollen or convex along the middle. Leys
moderate.

Antennai rather .short ; second joint only slightly longer

than broad ; third of similar j)roportions, but not rounded
;

4 to 8 small, about equal, bead-like; ninth and tenth trans-

verse, the latter the broader ; eleventh conical, pointed.

Metasternum broadly canaliculate behind.

E. ovicoUis (No. 202) is very similar; but the thorax is a

little shining, quite glossy, an<l almost impunctate in front

;

Ann. & Mag. N. Hist. Ser. G. Vol. xv. 6
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its discoidal punctuation is not so close, and the eyes are not

so large and prominent.

Length ^, breadth nearly \ line.

JiJaketu, Hunua Range. One of doubtful sex.

Euplectus pusillus, sp. n.

Elongate^ subopaque, reddish; legs and antennae paler;

pubescence dense, depressed, short, yellow.

Head small, longer than broad, narrowed anteriorly ; ob-

viously and closely punctate, without distinct foveje or

impressions. Eyes of moderate size. Thorax longer than

broad, oviform, not so dull as the head, similarly sculptured
;

the elongate fovea at each side and the channel along the

middle are united in front of the base by a transverse impres-

sion ; none are deep. Elytra quadrate, as long as the thorax,

apparently impunctate ; the sutural strife are broad, the

impressions inside the shoulders are not prolonged backwards.

Hind body rather longer than the elytra, the basal three seg-

ments about equal, the first slightly depressed across the base.

Legs stout, simple.

Antennoi short ; second joint nearly as large as the basal

one ; third small, sliglitly longer than broad ; fourth small,

bead-like; 5 to 10 transverse, the ninth not greatly exceeding

the eighth, tenth nearly twice the bulk of the preceding one

;

eleventh large, acuminate.

Underside glossy, chestnut-red ; ventral segments 2 to 4

nearly equal and rather large; fifth broad, not much shorter

than the fourth ; sixth also broad, with more pubescence than

the others ; first hidden by the femora.

This small species must be placed near E. antiquus^ which,

however, has less prominent eyes and shorter tarsi ; it is more
shining than E. pusillus, its thorax is rather longer and

narrower, and the hind angles of the head, instead of being

obtuse, are slightly prominent.

Length I, breadth ^ line.

Tarukenga, near Kotorua. Two examples.

Var.—Head with an ill-defined longitudinal channel

behind and obsolete interocular foveas. Basal dorsal segment

with a fovea-like depression at the middle of the base, the

fourth more unfolded. Genee parallel-sided. Antennal

tubercles equally small, but more shining.

This was found on Mount Te Aroha in March 1894, and I

daresay will prove to be a distinct species ; but as 1 have but

one example, of the female sex, i treat it as a variety at

present.
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Cm •up Silphidae.

SiLriiOTKLiis, gen. nov.

Btxlif subitbloni;, rnok'rafoly convex, ne.irly glabrous.

Head couiparativt'ly large and broad, not at all trigonal.

Eyes large, rotun late, lateral, barely tree fro:n tlie thorax,

finely facftted ; their inner margin is nut well detincd; just

inside each eye there is a minutely seuipturetl .sw^'lling; this

i.s limited from the vertex by a di.stiuet depression, causing

these organs at first sight to appear very much larger than
they really are. Antennce 11-articulatc, almost filiform,

elongate, inserted close to the front of the eyes ; their two
basal joints cylindric, about equally stout, the second tlie

shorter; joints 3 to 8 slerider, gradually decreasing in length,

the third evidently longer than the following ones ; ninth and
tenth short, broader than the preceding ones ; eleventh nearly

twice the bulk of the tenth ; these three terminal joints do
not form a distinct club. Maxillary/ pnlpi moderately elon-

gate ; basal joint minute, second narrow at the base; third

oblong, quite as long as the second, and not broader than the

apex of that joint ; fourth rather longer than the preceding

one, quite half its width, almost aciculate. Thorax trans-

verse, with distinct lateral margins, base feebly bisinuate
;

apex of about the same width as the head, subtruncate, not

very obviously marked ort' from the head. Sculellam trian-

gular. Elytra ample, strarccly at all wider than the thorax
at the base, finely marginuted and but little curved at the

sides; apices nearly quite truncate, so that the pygidium is

usually exposed. Legs slender ; tibije simple, with fine setae

only. Tarsi narrow ; in the male the basal joint of the front

.and middle pair are a little dilated, but quite oblong; second
subquadrate ; third moderately small, its apex slightly emar-
ginate, not lobate ;

fourth elongate
;
posterior tarsi narrow and

elongate.

Underside.—Mentuni broad and truncate at the base, nar-

rowed anteriorly. Fore part of the head like that of Cholev.i.

Prosternum nearly truncate in front. Anterior coxn- almost

contiguous; the middle pair rather widely separated, the hind

f)air nearly api)roximated, the trochanters large. The meso-

«/er/Ju//i has a rather broad process. Metasternuni large
j in

front it is much rounded and finely margined; it extends
between the middle coxa', and there it is on nearly the same
plane as the mesosternal process. Epiplcune quite linear

behind. Abdomen on a lower level than the sternum, com-
posed of six segments, the ajjical narrow.

6*
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The type is n minute and curious creature. The licad, as

seen from above, is more like that of a water-beetle than that

of a Silpha ; at each side, in front of the eye, there is a narrow

excision ; this, I believe, enables the antenna to be placed

over the head. The ventral seg ments are retractile, so that

the pygidium is often concealed above. The antennae are

somewhat similar to those of a Corticaria {G. pacata, for

example) ; their eighth joint is not at all abbreviated. Tiie

genus may be placed near Choleva, though I fail to detect

more than four joints to the tarsi.

Silphotelus nid'dus, sp. n.

SInninq, variegated fuscous, with only a few minute setje

behind ; the legs, the first two joints of the antennae, and the

thoracic lateral margins pale reddish brown ; apices of elytra

paler.

Head nearly smooth. Antennce sparingly pilose, very

gradually dilated apically. Thorax much broader than long,

slightly curvedly narrowed anteriorly ; in front of the middle

the side margins and channels are more distinct than they are

near the base; the apex and base are not marginated ; the

posterior angles are rectangular, the anterior are not promi-

nent ; the disk seems smooth, but towards the sides a fine

punctuation may be seen. Elytra distinctly, rather finely,

and not very regularly punctured, their sculpture less appa-

rent after the middle ; there are no well-marked sutural strice.

Legs with fine yell owish setae ; tibiae straight.

Underside fuscous, sparingly and finely pubescent. The
metasternum nearly smooth in the middle, its sides rather

coarsely and closely punctured. The last ventral segment
bears a few slender elongate pale hairs.

Length f , breadth | line.

Hunua Kange. Five examples found during two years

amongst decaying leaves on the ground.

B^OSiLPHA, gen. nov.

Body broadly oval, narrowed posteriorly, moderately con-
vex, oloviously pubescent. Head small, immersed to the eyes,

narrow in front. Eyes convex. Mentum transversely quad-
rate, ^[axillary pal]?i iihoxt ; terminal joints very broad and
securiform, the others small. ZoJeaZpa//;* indistinguishable.

^7j<en?icc quite the length of the head and thorax, 11-articu-

late, stout ; basal two joints equally elongate ; third and
fourth longer than broad, smaller than the preceding one

;

sixth rather shorter than fifth j eighth little more than half
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the Icnfjtli of, Imt nearly as hioad as, tlic contif^uons ones

;

joints 7 to 1 1 nioilcrately dilatccl. Thorax transverse, much
curvedly narrowed anteriorly ;

front angles obtuse, the poste-

rior nearly rectangular. Scutellum small. Elytra of the

same width as the thorax at the base, gradually narrowed

behind. Pi/f/idium covered. Le()s short. Femora not

clavate. Ttlnn- with small terminal spines, th(; middle ami

hind |»air more or less finely spinuluse externally. 'Tarsi

elongate, slender, five-jointed.

Prusteruum deeply emarginate at apox. Anterior coxfB

jirominent and contiguous ; mitldle pair distinctly separated,

not at all pruminent ; the posterior subconti;;uous. Meso-

sternum with a fine curved central carina. Metasternum of

moderate length, transversely convex. Epi/ileune broad at

the base, linear behind. Abdomen composed of five nearly

equal segments.

The sternal structure differs much from the Choleva allies.

The broad hatchet-shaped apical jnints of the maxillary jjalpi

are characteristic. Though Caniiarns has nearly similarly

formed palpi, the Hanks of the presternum are not hollowed,

as they are in Bceosilpha.

BcBOsilpha rufescens, sp. n.

Shining, reddish ; tarsi and palpi yellow
;

pubescence

yellow, conspicuous, but not coarse.

Head nearly vertical in front, smooth. Antennae inserted

near the inner and front margins of the eyes, pubescent;

joints 7, 9, and 10 equally broad, seventh rather larger than

these otliers. Thorax nearly twice as broad as it is long, its

base feebly bisinuate, the anterior angles rounded and de-

pressed, margins indistinct; the surface apparently quite

smooth. Elijtra with lateral margins, the sutural stride

definite ; their sculpture is moderately fine, appearing puncti-

form or irregularly transversely strigose, according to tlie

way in which it is examined.

Underside rutescent, shining; abdomen finely sculptured

and bearing distinct yellow hairs ; the metasternum smooth.

Length 1, breadth quite ^ line.

Mount Pirongia ; one example, March ISIU. A second

specimen was found at Tarukenga, near llotorua. Both were

taken from decaying leaves on the ground.

Mesagyutes, gen. nov.

Body oblong-oval, moderately convex, closely covered with

depressed pubescence. Antenna: not as long as the head and
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tliorax, ll-jointed; club 4-joiiited. Tarsi 5-articulate, the

two Iiiiid ]iairs elong-ate and slender ; the anterior widely

dilated, each of the three basal joints being about twice as

broad as long ; the first and second are emarginate at the

extremity, the third is broadly cordiform, the fourth is small,

the filth is elongate and slender. Tihior. anterior considerably

expanded towards tlie extremity, oblique there, with a short

spine at the inner angle, and witli five or six minute denticles

on the outside below the middle; the other two pairs multi-

spinose externally.

The eighth joint of the antennse is not abbreviated, as in

Choleva and its allies. In Agyrtes the antennal club is five-

jointed, and, as is not the case in Choleva^ the tibiae are exter-

nally spinose; the proper place for Mesagyries is, without

doubt, between these two genera. The eyes are rotundate

and convex, and are quite free from the lateral margins of

the head.

Mesagyries scahripes, sp. n.

Ohhng-ovalj subopaque, fuscous, densely covered with

peculiar yellow pubescence ; legs red, palpi and tursi paler

;

antennas jiale reddish, club infuscate.

Head abruptly narrowed in front of the eyes, flat between

these, very finely sculptured. Thorax about one third broader

than long, widest at the base, more rounded and narrowed

before the middle than it is behind, its base is truncate
;

the anterior angles are rounded, the posterior almost rect-

angular ; it is fine!}'' marginated, and the surface is closely

and very finely sculptured. Scutellum distinct, triangular.

Elytra of the same width as the thorax at the base, very

little narrowed posteriorly ; each elytron has a fine, slightly

sinuous, sutural stria ; the whole surface is finely and closely

sculptured ; the sculpture, however, is not well defined.

Antennce finely pubescent, inserted close to the front of the

eyes ; first joint rather stouter and longer than the second,

both elongate ; third and fourth longer than broad, the latter

the shorter ; sixth shorter than fifth, but not at all trans-

verse ; seventh obconical, distinctly broader than the sixth,

but not so broad as the next one ; joints 8 to 10 transverse,

eleventh longer than the tenth.

Underside fuscous, with fine dense clothing. Prosternum
emarginate in front; anterior coxee contiguous. Mesosternum
medially carinate in front, its process on a higher plane, mode-
rately broad, and separating the middle coxae. Metastemum
slightly flattened in the middle. The hind coxce nearly touch.

Femora broad.
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The clothing is iTinarkable ; the hairs art- arranged in lines,

with single ones proceeding (»hli(|U('Iy from the central ones.

Nos. 28.'}, 284, 285, and 2SG ninst be placed in this genus.

cJ . Length i, breadth quite ^ line.

Ilunna Range, Drury. One example.

Choleva marginalis^ sp. n.

Oval, not narrow, moderately convex, sliglitly nitid ;

fuscous, the legs, tiie a])ieal and two or three basal joints of

the antenna3 nearly chestnut-red, the front and middle tarsi

paler
;

])ubcscenee dense, very slender, cinereous ; on the

elytra there are some short erect setce.

Thorax transverse, much curvedly narrowed anteriorly

;

base and apex subtruncate ; the posterior angles just per-

ce])tibly overlapping the shoulders, its surface very finely

sculptured. Scufellmn distinct, broadly triangular. Elytra

gradually attenuated jwsteriorly, apices subtruncate, exposing

the pygidium ; with well-n)arked sutural strias and close

transversely strigose sculpture ; the lateral margins arc well

developed from the shoulders to the hind thighs. Antenna
stout, pubescent, the basal three joints equally elongate;

fourth and fifth a little shorter and rather stouter ; sixth

rather longer than broad, not quite so broad as the seventh
;

eighth transverse, not very small, not much narrower than

the contiguous ones; tenth a little smaller than the preceding

one.

(^ . Legs stout, femora thick ; t\\c front tihia^wlth a distinct

spine at the inner extremity and a smaller one at the outside;

the intermediate strongly curvate, with a distinct s]»ine at the

iinier apex, a smaller one outside, and two or three finer ones

higher up; the ])osterior with elongate terminal spines, and

eight or len much finer ones along the outer edge. Anterior

tarsi with the basal three joints strongly dilated.

Underside shining, chestnut-brown, finely clothed, the

middle of the metasternum obtusely raised.

The nearest species arc (\ (ugubritt, Sharp, and C. fuJci-

tarsis. From the former it dilfers by the shorter and broader

form and by the presence of slender spines on the hind tibiie;

from the latter it may be distinguished by the more slender

and less evidently j)ubescent middle tibiie, shorter scutellum,

less opaque surface, and by the more expanded elytra!

margins.

(J. Length Ig, breadth c^ line.

Mount Te Aroha, two examples ; Papakura, one. Found
on the ground amongst fallen leaves.
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Choleva suturalis, sp, n.

Narrow^ subopaque
;

pubescence slender, dense, ash-

coloured ; nigro-fuscous, the tibite, palpi, and the basal two or

three joints obscure red.

Thorax nearly twice as broad as it is long, base and apex

nearly straight, slightly curvate, and narrowed towards the

front. Scutellum minute. Elytra twice as long as broad,

gradually narrowed posteriorly, slightly impressed near the

middle ; sutural stride distinct, the sutural region from near

the apex to beyond the middle appears slightly convex;

apices individually rounded. Legs stout, intermediate tihice

curved, the spines of the posterior shorter than the basal

joint of the tarsi ; front tarsi with the three first joints dilated,

fourth small. Antenna; stout, longer than the head and

thorax, the basal three joints elongate ; fourth and fifth elon-

gate, but shorter than the preceding one; sixth quadrate;

seventh at least a third longer than the sixth ; eighth evidently

smaller than fifth ; ninth and tenth nearly similar to the

seventh.

Sculpture close, consisting principally of transverse linear

marks, that of the elytra more distinct than in C. relata.

This is without doubt most nearly allied to No. 2350
(C. relata)

J
but the thorax is more transverse and its anterior

angles are less contracted and depressed. The scutellum is

much smaller, the sutural region and apices of elytra are

different, and the body is even narrower.

(J . Length 1^, breadth quite | line.

West Plains, Invercargill. One of each sex sent by
Mr. A. Philpott, together with a female of No. 2350, in

which the sixth joint of the antennae is transverse.

[To be continued.]

X.— On the Brush-tailed Porcupine of Central Africa.

By Oldfield Thomas.

In 1887 the British Museum received, in the first and most
valuable collection presented by Emin Pasha, three skins of

a Brush-tailed Porcupine, which, in the absence of proper

West- African specimens for comparison, I referred * to

Atherura apt'cana, Gray. Since then the skulls have been

extracted from the type and other specimens from the West
Coast, and the Museum has also received additional material

from that region, among which the most noteworthy is a very

• P. Z. S, 1888, p. 15.
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fine skull from Sierra Leone, collected lonp^ aj^o by Mr. T.
AViiittielil, but only recently rendered available for comparison.

The additional material shows, as is not surprisini^, that

Emin's specimens, while excessively like A.africana in their

external appearance, differ so much in cranial characters as

to necessitate their specific distinction.

The species may be called

Atherura centralis^ sp. n.

Size, colour, and other external characters very much as in

A. africaiuiy excejit that the spines are rather more fimbriatiid,

and those of the sides are more frequently tipped with white.

Skull longer and slenderer, with a flatter, less inflated, and
narrower frontal region and better defined postorbital pro-

cesses. Anteorbital foramina higher than broa<l, the converse

being the case in A. africana] posterior edge of the base

forming their lower boundary level with or in front of the

front edge of the anterior cheek-tooth, wliether mp.'^ or
p.*'

;
posterior edge of palate level with the middle of the last

molar in place, whether vi."^ or »j,', according to age.

Teeth remarkably small and delicate, the length of the

upper molar series scarcely more than half the diastema, wiiile

in the allied species this measurement is about two thirds of

the diastema. The small size of the teeth is, of course, the

reason for the relatively different position of />.* and the ante-

rior zygoma-root.

Dimensions of the type, marked by Emin as a male (in

skin) :

—

Head and body (c.) 500 millim.
;

(tail imperfect) ; hind

foot GO.

Skull : basal length 86, basilar length from henselion 78

;

greatest breadth 46 ; nasals, length 28 ; interorbital breadth

26'8 ; intertemporal breadth 2A'o ; anteorbital foramen,

height 10, width 8, distance between most distant points of

the two foramina 35; palate length from henselion 4r7
;

diastema 27'7
; upper molar series (crowns) 15'3. Length of

lower jaw, bone only, 59; condyle to angle 21'6; length of

lower molar series 16*8.

Hab. Alonbuttu, Central Africa. Coll. Dr. Emin Pasha.

Type: B.M. 87.12.1.98.

Tiie main cause for distinguishing the Central- from the

West-African Atherura lies in the extremely small sIzj of the

molar teeih, a characteristic equally observable at all ages.

Tliis latter is a ])oint which has to be especially noticed in

studying the teeth of porcupines, owing to the peculiar manner
in which wear affects the size of the teeth.
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XI.

—

Xofes from the St. Andreios ^[arine Laboratori/ [under

the Fishery Board for Scotland).—No. XV. By Prof.

M'Intosh, M.D., LL.D., F.R.S., &c.

1. On the Ova and Lavvne of Gadiis virens, L.

2. On the Ova and Larva of the Turbot (?).

3. On an Epp: resembling that of Arnofflossics megastovia, Douov.
4. On Lui)ipe)2us lampetrceformis, Walb.
«5. On Rhombus {Zeugopterus) norvegicus, Giinther.

1. On the Ova and Larvce ©/"Gadus virens, L.

In tlie ' Tenth Annual Report of the Fishery Board ' * a

few remarks were made on the ova of this species, which
hitherto had escaped observation, notwithstanding that both

adults and young fishes were common off the eastern shores.

In the spring of 1892 Mr. Duthie, the energetic Fishery

Officer at Lerwick, forwarded a itw unfertilized ova ; but the

capsules alone remained on reaching the laboratory, the

diameter of the most perfect of these being 1"1430 millim., a

size which, it is noteworthy, corresponds very closely with

that of the living Qg^, as will subsequently be shown. In

the Eleventh Annual Report of the Board t a further note

was made, some living eggs having been forwarded to the

laboratory from Shetland by Mr. Duthie. As far as possible

these were examined and figured by Mr. J. M. Anderson,

M.A., B.Sc, during my absence; but their vitality was
impaired, and though one or two almost hatched, yet no free

larva was seen.

Various efforts had been made to secure these eggs off the

east coast of Scotland by sending a man on board steam-liners

and other vessels, and by the examination of the green cod

captured by the herring-boats off the Forth. Ripe males were

occasionally found, but no ripe females. By various inquiries

Dr. Fulton (whose ready help on this and other occasions has

greatly aided such work) ascertained that one of the most

promising places was Gairloch, Ross-shire; and accordingly

a man was sent there in the second week of February. He
found that in a single haul of the gill-nets off the mouth of

the loch (near the Minch) occasionally as many as 640 green

cod, besides cod and other fishes, were secured. Many ripe

fishes were at once obtained, and the water in the loch teemed

with the ova of this species. The first series of ova, fertilized

on the 15th February at 2 P.M., passed through the early

stages on this and the 16th, and on the 17th were in the

« P. 287. t P. 242.
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mulberry stage. 'J'lie blastoderm had made considerable

progress on the 19th, and on the 20th February, at 'A P.M.,

when they reached the Alarine Laboratory here, the blasto-

Kire had closed and eight or nine muscle-plates had formed,

uptl'er's vesicle was present in some. Many of the embryos
showed miimte black specks along the body, and in one a

black chromatophore occurred in each eye. The yolk presented

a slightly wavy aspect, which was rendered evident by careful

adjustment of the focus ; and the same feature was noticed in

the exam])les of last year, Tiie eggs are extremely buoyant,

and measure 1*14."^0 niillim., a size which exactly corresponds

with the em])ty capsules formerly alluded to, but it is con-

siderably larger than those sent last year from Slietland.

Next day (21st February), at 4 P.M., the black pigment in

some was more distinct along the body, being grouped chiefly

at the sides, yet in front a few specks invaded the median
region behind the eyes. In others, however, the pigment
occurred posteriorly over the body generally. Though the tail

was somewhat longer than in the figure of last year *, the

muscle-plates were less distinct. The alar expansion was little

marked, except in the pectoral region. An abnormal e^^
showed a deviation of the notocliord to the right, and
Kupffer's vesicle was also on one side of the median line.

On the 22nd February all the organs were more clearly

outlined, the muscle-plates were more numerous, the lenses

more distinct, and the pigment dotted all over the body. The
early condition of the auditory organs in this form is inter-

esting ; and, in addition to what is given in the " Researches "
f,

it may be stated that in the green cod, after the solid thick-

ening of the sensory layer of the epiblast has formed, the

lumen, instead of being spherical, is elongated antero-poste-

riorly, the slit being somewhat spindle-shaped. No cellular

elements in the auditory cysts can be made out in the living

forms—probably from the extreme delicacy and transparency

of the tissues. Kupffer's vesicle is still present in some.

A solid longitudinal bar occurs in the region of the heart

and a curved transverse line behind it. The comparative
narrowness of the body of the embryo is a feature at this

stage. The temperature at this time was low, so that develop-

ment went on slowly. On the 23rd February the tail

extended further round the yolk, which, moreover, had a
peculiar oleaginous aspect, occasionally with a few streaks

in its substance, and it was not much diminished. The noto-

• Eleventh Ann. Kept. Fishery Itoard for Scotland, pi. ix. fig. 2.

t M'Intosh and Prince, Traus. Kov. Soc. Ediub. vol. xxxv. pt. iii.

pp. TtiOand 701 (I.-iiK)).
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cliord was iindifterentiated and KupfFer's vesicle still visible.

The black ]ngment was more distinct and some chromatophores

were slightly stellate. A few pigment-specks occurred on the

yolk at the sides of the alar expansions. The slits in the

otocysts were now ovoid and proportionally shorter than

yesterday. One or two otoliths, as a rule, were present.

On the 25th February the otocysts formed broadly ovoid

chambers with two otoliths. The heart showed internal

papilla?, but no trace of movement. The pectoral expansions

were larger and the notochord distinctly cellular. The pigment

spots were stellate, and some stretched beyond the line of the

body into the yolk. The gut formed a pale band. The
following day (26th) distinct contractions occurred in the

trumpet-shaped heart, the lumen of the gut was distinct, the

alar expansions had increased, and KupfFer's vesicle had
disappeared, except a trace in one example. The black

chromatophores were larger—eight or nine occurring on the

head. Very little pigment existed on the yolk—only a few

stellate patches close to the embryo. The tail almost encircled

the yolk.

A considerable number were hatched on the 27th February,

or twelve days after fertilization, the larvse floating, as usual,

with the yolk-sac uppermost. They differed in the distribution

of the pigment from the larval cod, for the chromatophores

were scattered and did not form the characteristic bars of the

latter species, as indeed may be observed befoi'e extrusion.

On the following day (28th February) the lumen of the gut

was smaller than at first, probably from contraction, and the

liver formed a granular swelling on each side in ventral veins.

The pectoral folds were large. The yolk still showed a some-

what wavy structure, and many of the chromatophores had

become finely ramose, especially on the head. The larval

fishes became more active on the 1st March, darting forwards

on slight irritation, a feature familiar in salmon-rearing and

so often noticed during the development of marine fishes, and

which was emphasized so conspicuously in tiie Hatchery at

iJunbar, where the larval plaice, as soon as they had strength,

kept their snouts to the current. The otocyst now showed a

double margin, and a strand indicating the oesophagus

extended in front of the lens, and the liver was slightly larger.

Two minute vesicles occurred on the body opposite the pectoral

fins, and appeared to be the ends of the segmental ducts. The
notochord reached as far forward as the eye, and posteriorly

its point was nearer the caudal border. Embryonic fin-rays

extended a short distance outward from the notochord in the

tail. The rectal cone had moved slightly downward.



tSt. Audrcics Marine. Laboratory. 9.'J

A second series, fertilized on the same day (loth), arrived

at tlie Laboratory on the 2iid Mareh. These ova luid been
kept in open vessels on the spot, and conveyed here in tiie

larval condition, viz. about the second day after extrusion.

Ko differeiiee of moment was iiutieeable.

On the vhd Mareh the larval ^^reen cod for the most jjart

floated on the water with tlic yolk-sac uppermost, but were
active when interfered with. The liver had increased in size

and the nrinary vesicle was more evident. The eyes showed
minute black pigment-specks and were sliglitly silvery. The
chromatophores were everywhere more finely ramose, and were
dotted over the head and body, being best marked over the
pectorals, above the alimentary canal, in the region of the

segniental duets, and on the trunk a short distance behind the
yolk-sac. In some, indeed, an approach was made to the
pigment-bars of the cod. Occasionally the yolk presents a
minute oil-globule on one side, as an abnormality

j but, after

all, there is no great gulf between the yolk which possesses

an oil-globule and that which does not.

The head of the larval lish on the 5th March stood out
more clearly from the diminished yolk, tlie pigment had in-

creased in the eyes, the gall-bladder was present, and the
chromatophores were more conspicuously ramified. The
pigment on the trunk behind the yolk-sac was sometimes
grouped in two bars. The embryonic caudal rays were now
longer, a few reaching the margin. The pectoral fin was
carried more or less erect. The lateral sense-organs corre-

sponded with those in the cod. The larvae were more active,

though still floating with the yolk-sac uppermost.

On the 7th March the grouping of the ])igment behind the
yolk-sac was more distinct and all the organs were advanced.
The mouth was slightly open and the mandible projected out-

ward. Ihe embryonic rays in the caudal region [jassed further

forward in the broad marginal fin. The rectum was still high,

and a considerable amount of yolk was present. The deve-
lopment was comparatively slow, and though some specimens
lived till the loth Marcii, the only changes were the diminu-
tion of the yolk and the more general distribution of the
blaek chromatoj)hores over the surface of the body. When
viewed from the ventral asj)ect, however, most showed a
somewhat regular arrangement of pigment along the sides.

The green cod thus closely apj)roaches the cod in its deve-
lopment, but the arrangement of the pigment distinguishes it

from a very early stage, in the later stages of larval life,

however, the one approaches the other. In the postlarval

condition, and especially in the voung state, the eye of the
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green cod is somewhat larger proportionally, probably from
the shorter snout, and the mandible of the cod is longer. In
the subsequent stages the presence of a barbel in the cod, the

increase of the black pigment on the body and fins of the

green cod, and the absence of the characteristic spots of the

cod are diagnostic features.

2. On the Ova and Larva of the Turbot[?).

In the Reports of the Fishery Board various remarks have

been made concerning the reproduction and develo[)ment of

the turbot. It was also alluded to in the Trawling Report,

for on the 10th July, 1884, the ripe ova of a turbot were

procured off the Isle of May, and though these are preserved

in spirit, the oil-globule is rendered distinct by treating with

equal parts of spirit, 2 per cent, acetic acid and camphor.

An examination of various ovaries of tiie turbot, kindly

forwarded by Dr. Fulton, and many from Iceland and other

parts on the pontoon at Grimsby in 1891, gave some know-

ledge of the more or less ripe ovarian egg, one with yolk-

spheres being figured in the Tenth Annual Report *.

Mr. Holt, on the 18th June, 1892, found a ripe female on the

pontoon at Grimsby, but was unable to procure a ripe male.

The ova ranged from '99 to 1*06 millim. In another ripe

example he ascertained that after formation of the perivitelline

space the diameter remained precisely the same, while he con-

sidered the usual diameter to be I'Ol millim. The oil-globule

never varies more than from '20 to '21, the latter being the

usual dimensions. Few of the turbot that had been examined

at Grimsby the previous year were very ripe towards the end

of June, though many had a few translucent eggs here and

there.

On the 28th April, 1894, an egg was procured in the

bottom-net in St. Andrews Bay which differs from any

hitherto described and corresponds with what was previously

seen in the ovary of the turbot. The diameter is 1-0668

millim., while the pale oil-globule is 0'21 millim., both

measurements agreeing with those communicated by Mr. Holt.

The blastopore has closed and Kupffer's vesicle is present.

The tail has not advanced beyond the yolk, which shows a

few wrinkles or folds at the margin. The perivitelline space

is considerable. No lenses or otocysts are present. The yolk

is dotted over with traces of pigment-specks, one or two lie

over the oil-globule, and they also occur on the body. No

* Fishery Board for Scotland, pi. xiv. fig. 1.
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tint is visible under a lens, but under a low power of the

microscope tlic parts mentioned h.ive a yellowish hue.

Next clay (29th Aj)ril) the embryo was distinctly yellowish
under a lens, the most cons|)ieu(<U3 chromatophorcs bein^^over

the yolk and the oil-<2;lobule. Ku|)ffer'3 vesicle had disap-

peared, and the tail extended beyond the yolk, which liad con-
siderably diniinisiicd, as it' proi^Mens were rapid. The otocysts

were indicated by two ovoid translucent structures, and the

heart was faintly outlined. The larval fish emerged before

8 A.M. on the 1st May, and measured 274 millim. The
head, body, and yolk-sac were dotted all over with canary-
yellow chromatophorcs, and at 11 A.M. a few had a tendency
to throw out processes. The yolk-sac was more finely reticu-

lated than in the topknot*, the minute vesicles or papillie

being much smaller, while they were not conspicuous on the
body. Moreover, no ramifying dark chromatopliores existed at

the border of the marginal fin, dorsally and ventrally. The
oil-globule was situated about the posterior third of the yolk-sac,

a position corresponding with that in the topknot. The
olfactory sacs, lenses, and otoliths were present, but no pigment
existed in tiie eyes. When viewed from the ventral surface

the pectoral thickenings were distinct, and the heart formed a
pa))illose tube inclined to the left. Traces of segmental ducts
occurred at the sides of the notochord, with enlargements in

the pectoral region. The alimentary canal terminated some-
what bluntly j)Osteriorly, and granules lay in the centre a short

distance witiiin the tip. A band from the urinary vesicle

and the end of the gut passed to the fin-border a short distance

behind the yolk, the distinction in this respect between the
present species and the topknot, as figured by Prof. Prince,

being marked. The preanal portion of tlie fin was very small.

The notochord was multieolumnar. The larva was very
buoyant, keeping quite to the surface of the water, so that

currents wafted it readily about in a vessel ; and, moreover,
it soon wriggled forward at short intervals.

The development of this form is comparatively rapid, and,

so far as can be observed, it most nearly approaches the
turbot.

3. On an Egg resembling that o/" Arnoglossus megastoma
Donov.

An Q^Q was met with in considerable abundance in the
tow-nets opposite the curing-station at Gairloeh, Koss-shire
on the 21st March, 1S94. It had a diameter of 1*2573

• Kesenrcbes, ibid. pi. xvii. fij^. 4.
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niillim., and the oil-globule measured '3810 millira. It thus

differs from the e^^ of the hake {Merluccius vulgaris) as given

by RaiVaele in being considerably larger and in having a

larger oil-globule ('94 to 1*03 millim., and oil-globule

•27 millira.). It is somewhat larger than that of the sail-fluke

(Arnoglossus megastoma) described in the Tenth Annual
Report of the Fishery Board * (l*14o0 millim., and oil-globule

•3048 millim.), to which it had a superficial resemblance.

The surface of the zona radiata, however, is marked with

minute translucent vesicles, so that it appears to be variolated,

thus differing from the rugose zona of the sail-fluke, which
agrees with the brill and lemon-dab in being everywhere
covered with raised lines or ridges.

On arrival at the Marine Laboratory on the 2nd ]\Iarch the

embryo was about half round the yolk, with lenses and
numerous muscle-plates. KupfFer's vesicle was still present.

Shortly afterwards black chroraatophores appeared over the

oil-globule and along the sides of the body. The perivitelline

space gradually increased in size from the diminution of the

yolk. One larva, apparently from an earlier tii:,g, escaped on
the 3rd March. Its yolk-sac was minutely dotted with

vesicles connected by intervening lines, as in the larva of the

topknot, and the large oil-globule was situated posteriorly as in

Arnoglossus, and in lateral view it had a slightly flattened

outline. A small preanal portion of the marginal fin was
present. The notochord was multicolumnar. The heart was
visible on the left side. No pectoral expansion was yet present.

The black chromatophores "were nearly uniformly distributed

over the body from the head to within a short distance of the

tip of the tail. Kone appeared on the anterior part of the head,

and none on the marginal fin, whereas in the larval sail-fluke

{Arnoglossus) they occurred towards the free edge of the

marginal fin dorsally and ventrally. Absolute reliance, how-
over, cannot be placed on a feature of this kind, since con-

siderable variation may exist. This larva floated passively

in the vessel till the 6th March, and the yolk-sac had con-

siderably diminished.

Though the spawning-period of the sail-fluke was some-
what later, viz. towards the end of May in 1892, I should

have been disposed to connect this &g^ therewith were it not

for the structure of the zona and the difference in siae.

Further investigation, however, may clear up the relationships.

Nothing is said about the condition of the capsule of the &g^
of the hake by Raffaele, and the present tg^ is also larger.

* P 292, pi. xvi. figs. 1-10.
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The hake is a common species in Gairlocii, but nothin;,' is

known of tlie sail-fluke, thougli it probably also occurs in

the loch.

4, On Lunipenus lampetrajformis, Walh.

This species was one of the additions to the British fauna
made durinp: the trawlincj expeditions for the lloyal Com-
mission inider Lord Ualhousie in 1884, the first specimen
bcinc: described and figured, with his usual care and accuracy,

by the late Dr. Francis Day ^, who laboured so long and so

ably amongst British and Indian fislies.

The occurrence of a perfectly fresh specimen of a female
caught by a hook south-east of the Carr liglitship on the
23rd February, 1894, gives an opportunity of making a few
remarks on the coloration and other features.

The synonymy of the species is sufficiently referred to in

Collett's excellent account, from examples procured in the
Norwegian North-Atlantic Expedition, 1876-78 f- The only
name that may be referred to is that adopted by Dr. Giinther
in ])is ' Catalogue ' + and ' Introduction to Fislies ' §, viz.

Siichccus. The total length of the present specimen is

9i inches. The general colour is sj)eckled greyish brown,
with a faint olive hue, the whole dorsum being minutely
dappled in this way. The specks over the dorsum and sides

are small, while about seven larger touches occur on each side

above the white line of the belly. CoUett |! observes :

—

" Colour pale yellowish brown, relieved with a number of

greyish-brown spots, extending laterally along the body ; the
abdomen above spotless and of a somewhat more silvery

appearance. These spots vary considerably in size ; most
middle-sized examples are marked with a row of eight,

stretching along the sides below the mesial line, and occa-

sionally, too, with a similar series above, the spots composing
it, which sometimes extend beyond the bases of tlie dorsals,

alternating with those in the lower row, the inters|)ace always
exhibiting spots and cloudings, the former frequently con-

fluent." The lozenge-shaped tail is prettily marked with
seven vertical bars of the same hue. The pectorals have a

faint greenish-yellow tinge towards the tip. The ventrals

are white ; Collett states they are without markings of any
kind in the northern examples. The first ])art of tlie dorsal

fin is somewhat lower than the succeeding, and has six rays

* Troc. Zool. Soc, .Turn' 17, 1884, pi. xli.

t C'liristiauia, 18»0, p. 71. | Vol. iii. p. -JSi).

§ r. 49.5.
II

Op. (•{(.
J).

7(i.

Ann. d; Mag. N. Ilist. Scr. 6. Vol. xv. 7
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and two olive-brown bands, with a small third in front. The
rest of the dorsal is bordered with olive-brown, and touches

slant from above downward and backward at intervals.

Collett describes the dorsal as " marked with oblique trans-

verse bands." The anal is pale, with white rays. The
irides are olive-brown, with a golden lusti'e. The cheeks

are minutely dotted with the same pigment. The beautifully

regular rows of scales are visible to the naked eye, but more
clearly under a lens.

In the original British specimen the tail was thus described

by Dr. Day :
—" Caudal with one elongated ray above and

another below, the five intermediate ones being somewhat
concave, the remainder being sliorter. Most probably this

elongation is a sexual one, this fish being a male." Mr. Sim*
found the caudal of his examples acuminate, as stated by
Collett, and such is the condition in the present example. On
examining the type-specimen in the University Museum here,

it is apparent that the caudal rays have been dried and are

more or less adherent. I^ot one ray, however, but several

raySj dorsally and ventrally, are longer, the intermediate rays

being sliorter, though to a less extent than Dr. Day figures.

These median rays seem to be more slender and to shrink

more in spirit, so that if the longer rays were obliquely spread

out {i. e. dorsally and ventrally), and also the shorter external

rays which pass from the base of the caudal over and under

these, a different outline would readily be formed—indeed, it

would ap])roach that of the female. This interpretation, of

course, is apart from the possible injury to these median rays

in the original specimen. Further, on examination of tlie

well-preserved female here described a somewhat similar

appearance is observed, the longer dorsal and ventral rays

projecting and the median receding
;
yet the form of the fin

in the fresh condition is like a broad lancet or spear-head.

The foregoing observations therefore are given as a caution

in regard to the apparently divergent condition of the caudal

in the specimen first procured.

The ovaries were slightly developed and small, the eggs

measuring "02286 to 0'30i8 millim., most ranging themselves

round the latter diameter. They were therefore at a compa-
ratively early stage, thus proportionately correspouding with

those procured from the Moray Firth by Mr. iSim, in which
the roe was " well advanced at the end of April, much more
so than the milt of the males." The ripe eggs are unknown.

ISince the first recorded British specimen Mr. G. Sim has

* Journ. Linn. Soc, Zool. vol. xx. p. 38.
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obtained it iVeqiieiitly from trawlers working on the so-called
" witch "-ground of the Moray Firth, and has written an
interesting account of its habits, food, and distiibiition.

Mr. Thomas Scott, Naturalist to the Fishery I'oard for

Scotland, has also met with various examples olF the Firth of
Forth. The species therefore is probably an inhabitant of
the deeper water all along the eastern coast of Scotland.
Dr. Giinther*, again, records it from the west coast of
Scotland, but he overlooks the original description of it as a
British tisji by Dr. Da}'. .Mr. Sim seems to think that it is

fossoriul, but no certainty exists, though allied forms have this

habit.

Collett states that L. Iampetnvformis is known to occur on
the coast of Greenland, Iceland, Spitzbergen, and the shores
of North-western Europe as far south as the Cattegat. But
i^vf examples of the species have been hitherto obtained from
Greeidand and Iceland. Otf S[iitzbergeu, however, it has
been repeatedly observed, individuals having been taken on
each of the Swedish expeditions to the Polar Sea, and its

range extends as far north as 80°. Along the coast of

Norway, from Finmark to the Christian ia Fjord, it would
a])pear to be rather a common fish, and he mentions having
taken a dozen at a single haul of a net iu the Porsanger
Fjord, West Fiimiark.

Two other species of the geims, viz. L. medius and L. macu-
latitSj occur in northern waters, the former from Greenland
and Spitzbergen, the latter from the same region as well as

the shores of Norway and the eastern coast of North America.
In L. macidatus the anterior part of the dorsal is somewhat
ditferentiated, being furnished with short sharp spines and
only a trace of tin-membrane.

5. On Rhombus (Zeugopterus) norvegicus, Giinther.

A fine example of this comparatively rare form came from

the same region as the preceding si)ecimen, viz. south-east of

the Carr lightship, on the 6th April, 1894.

The species was first described and figured as British by
Mr. Couch t under the name of Ilhombus cordina^ Cuv., or

Ekstrbm's topknot, from a specimen obtained in the Bristol

Channel in 18(53. Dr. Giiutlier, who pointed out the distinc-

tion of the British form procured otf Shetland, and also that

of Fries and Ekstrbm, from the Fleuronectes cordinu of (3uvier,

gave it the name of Rhombus norvegicus %. No additional

• Proc. lioy. Soc. Edinb. vol. xv. p. 211.

t 'Fislie!!,* vol. iii. p. 175, pi. clxvii.

X Cat. Fishes, iv. p. 412.

7*
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specimen Ayns obtained till 1887-88, when Dr. John Murray
found several off the west coast, and tlius the late Mr. G. Brook

made no additional lemarks on it in his interesting " Synopsis

of the Topknots," published in 1887 *. Two of Murray's

s] ecimcns were 3^ inches long, the third less. Mr. Holt f
lastly procured an example, 8^ inclies long, in 30-31 fathoms,

off yt. John's Point, Donegal Bay, in 1891, the soundings

being sand, gravel, and rock.

The present example is 3| inches, or 85 millim., long, and

is a female with developing ovaries. As Couch observes, the

elongation of the body, in contrast with the other British

to]iknots, is characteristic; but in this instance it cannot be

said that the body is projiortionnlly thinner than in the other

forms—it is quite as thick. The scales are more distinct

than in ]\I tiller's topknot, and probably also tlian in the others,

considerably larger in proportion, and are more elongated

antero-posteriorly on the sides of the body. The free edge of

the scale is also conical, instead of forming a nearly straight

spinous edge. This bluntly conical edge is beset with a row
of slightly curved spines, usually numbering about thirty-five

or thirty-six, and more or less uniform in size, though the

median are generally a little larger, besides a series of

shorter spines—best marked at the apex of the cone—which
occur between and behind the others. On the white surface

the shape of the scales is the same, but the median teeth

ap])ear to be a little larger. These scales invade the base of

the caudal on the right or white side, as Couch says, as far as

they do on the left ; but the fin-rays beyond, both in this and

the other fins, have none. The character of the armature of

the scale thus differs quite from the condition in the other

forms, in which eight or nine spines occur, the median, more-

over, greatly exceeding the others. The scales which cover

the left surface of the fin-rays are more elongate and show
considerable variation in regard to the symmetrical position

of the terminal spines, tiie character of which, however,

remains the same. I'he ridge between the eyes formed a

simple curve, spread out in front and behind, and thus, though
agreeing with Couch's figure, differed from the examples from

the west coast, in which the ridge is described as f^o-shaped|.

The lateral line deviated from the figure of both authors,

since, though it inclined a little upward on approaching the

pectoral, the abrupt upward curve did not commence till it

reached a line failing within the tips of the pectoral rays,

* Proc. Eoy. Phys. Soc. Edinb. 1887, p. 362.

t litport Roy. JJubl. Soc.

X Proc. Koy. Soc. Ediub. xv. p. 218.
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as both authors state in thrir descriptions. The teeth in the

inaudible and maxilliu form fine, abnost villous rows. None
could be niaile out on the head of the vomer.
The dorsal fin beirius distinctly in front of the eye, and the

first few rays jiave no scales. Couch observes that it com-
mences barely in front of the upper eye. About four or five

of the terminal rays posteriorly ])ass to the rip^ht (lower)

surface, and Couch states that in this and the anal fin the

terminal rcj^ions cu the rii,'lit are " not so near the caudal as

in the other sjiecies." The ]jrocesses eertaiidy appear to be

smaller. The longest rays occur about the posterior one-sixth

of its course, a feature not shown in Dr. Giintlier's figure *.

The pelvic fins overlap, though they are quite separate from,

the commencement of the anal, the longest rays of which occur

opposite the longest rays of the dorsal. About the same
number of rays pass to the right (lower) side as in the case

of the dorsal. The right pectoral is considerably shorter than

the left.

The colour of this example was remarkable, since a general

roseate hue pervaded the left side, and was visible after six

weeks' preservation in spirit. No mention is made of such a

hue in previous notices. The entire left side is also marbled
with touches of brown of varying shades, some being dark,

others light, and no regularity ajjpears to exist in their distri-

bution, except that there is a tendency to transverse bars

when the bocly is viewed obliquely. A marked black band
occurs at the base of the tail, with a dark spot beyond it, and
both dorsal and anal fins have a series of dark touches. The
same exist in the caudal, in which they iiave a somewhat
crescentic arrangement. Couch observes that " the upper

surface is yellowish brown, mottled with darker brown over

the head, body, and fins, with less tendency to defined spots

than in the other species.'^ Giinther, again, states that it is

" brownish, marbled with darker; a large blotch at the com-
mencement of the straight portion of the lateral line and a

transverse band on the tail behind the dorsal and anal fins

are the most conspicuous markings. The rays of the vertical

fins are irregularly annulated with blackish brosvn."

'J'he ovarian eggs were small, ranging from 0*34 to 0'1j2

millim. and under, so that the spawning-period was j)robably

not nearer than July. This conjecture proves to have been

near the truth, since Mr. 11. C. Wilhamson on July Gth
procured in the ]\loray Firth another example, in which he

noticed more or less ripe transparent eggs.

Proc. lioy. Soc. Edinb. xv. pi. iv. \v^. C.
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XTI.— On the Type of the Genus Massospondylus, and on

somelWiehrcp artd Limh-hones o/M. (?) Browni. By H. G.
Seeley, F.R.S.*

In 1854 the museum of the Royal College of Surgeons re-

ceived from the Harrisraith district, on the border of Natal in

tlie Drakensberg range, a series of bones presented by
Dr. R, J. N. Orpen and Mr. Joseph Millard Orpen. No
further remains of tliis animal have since been recovered.

Mr. J. M. Orpen, Member of the Legislative Assembly, Cape
of Good Hope, on August 5, 1889, wrote for me the following

further memorandum on the locality from which they came :

—

" The spot where I obtained some large bones of a saurian

about 1853, which my father sent home, was on a hill capped
by sandstone on the east boundary of the farm Beaucherf, in

the district of Harrismith, on the watershed of the Drakens-
berg. Below the sandstone is a chocolate-coloured shale. I

think more of the bones would be found on the spot by exca-

vating. The fossils were on the east face of the beacon-hill

which is nortli-west of Beaucherf House." I was unable to

visit this locality, and the genus rests still upon the materials

collected by Mr. Orpen, which have never been figured.

Fifty-five fragments or bones, numbered 331-386, were
selected by Sir R. Owen and briefly described in the
' Descriptive Catalogue of the Fossil Organic Remains of

Reptilia and Pisces contained in the Museum of the Royal
College of Surgeons of England' (4to, London, 1854),

pp. 97-100. They were then regarded as indicating three or

more genera or species of large extinct carnivorous reptiles,

combining in their vertebras and bones of their extremities

both Crocodilian and Laceitilian characters, with an indica-

tion of a structure of the sacrum like that seen in Dinosauria.

The species were named Massospondylus carinatus^ Pachy-
spondylus Orpeni^ and Leptospondylus capensis. They were
grouped under the Lacertilia in 1854. In Owen's ' Palajon-

tology,' 2nd ed. 1861, p. 300, Massospondylus is mentioned
under the Crocodilia and placed in the suborder Amphicoelia
or Teleosauria. A later reference to the type is made in

Quart. Journ. Geol. Soc. vol. xxxvi. 1880, p. 415, where all

the genera are compared with the Anomodont reptile Platypo-
dosau)-us, but only to indicate differences.

An examination of the remains shows that they are not all

* Read before the Geological Society of London as Part 6 of " Con-
tributions to Knowledge of Sauriscliia," June 22, 1892.
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referable to one individual. The pro^cnce of portions of

tlirce pubic bones of diirerent sizes indicates at least three

individuals
; but those bones show no divergence of character.

There are three vertebra*, which are of different type froui the

majority of the remains, and probably belon;^ toother species.

Most of the bones, however, are referable to the species

Massospondiflus otrinatus. The early dorsal vertebrae, of

which the centrums are preserved, have, wIkmi taken bv them-
selves, enough resemblance to the Teleosaurian type toex[)Iain

Sir R. Owen's recognition of a Teleosaurian atHnity. But
the pubis of Zancloiion, which I examined in 1878 at Stutt-

gart and Tubingen, proved to be identical in type with Maiso-
sj)ondi/his, and therefore fixed the systematic position of the

genus among the Megalosaurian ISaurischia. Some other

])arts of the skeleton approximate to Zanclodon, but the

differences are considerable. Tiie ilium conforms to the

Triassic type, as represented by ZanclodoUj Ae/osaurus, &c.,

in having the vertical plate of the bone high and more deve-

loped posteriorly than anteriorly ; but it does not develop

descending pedicles to give attachment to the pubis and
ischium, approaching in this respect to the type of Cetio-

saurus.

My conclusions also diverge from the College of Surgeons
Catalogue in the following osteological determinations. The
vertebrte of Massospondylus carinatusj which were regarded

as probably from the tail, I believe t > be cervical, from tlieir

resemblance to the cervical vertebiie of Zunclodon. Tlie

dorsal vertebrae show a similar affiuity. It seems to me not

improbable that the caudal vertebras named Pac/ii/spondylus

Orpeui are the tail of this species of Massospondi/lu.i, though

^ it is impossible^ in the absence of history of the sjiecimens, to

make the identification with certainty. There is one sacral

vertebra, which Professor Owen rocognized as having some
Dinosaurian characters. It is the only evidence ot the sacrum
preserved. There is a close resemblance in form between

the ischium and scapula in animals of this type. The bone

349, regarded as a left scajjula, seems to me to be the ischium
;

no. 850, termed upjjcr part of the same scapula, I regard as

distal end of the same ischium. A similar bone, ii'jd, is

named ischium; another example, '657, was referred with doubt
to the proximal end ot the humerus. Tiie bone '65i, named
lower end of left scapula, I regard as the proximal end of the

pubis; and the bone 852, which is compared to the scapular

end of a right coracoid, is also the proximal end of a pubis.

Pachi/spondi/lus and Leptospondylu.s, in the absence of

further evidence of their characters, nuiy be heli for the
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jircsent in abeyance, though the specimens exist on wliich

definitions might be based.

Vertebral Column.

Few vertebrse were collected ; they represent the cervical,

dorsal, sacral, and caudal regions. Since the bones belong to

two or three individuals of different sizes, caution is necessary

in using them as evidence for the reconstruction of the form
and proportions of the animal. The cervical vertebrae are

most elongated ; but the dorsal vertebrae are more compressed
from side to side than the cervical at the articular ends,

and they have the centrum shorter. The single sacral

centrum is shorter than the dorsal and has the body of the

vertebra more depressed. The caudal vertebrae, on the other

hand, are longer than the sacral, have larger articular faces

than the dorsal, and carry chevron-bones.

Cervical Vertehrce. (Fig. 1.)

The specimen numbered 331 (fig. 1) was regarded as a

vertebra probably from the tail ; I interpret it as cervical.

Compared with the figure of the cervical vertebra o^ Zanclodon*
it is seen to be almost identical in plan, the obvious difference

being that the neural spine is a little more posterior in position

in Massospondylus and that the transverse plate, extending
outward like a film, which makes the upper tubercular articu-

lation for the rib, has a more posterior position.

Fig. 1.

Left side of a cervical vertebra, nat. size. No. 331.

The aspect of the vertebra is somewhat elongated, with a
strong low neural spine, strong zygapophyses (low in position

and deeply cleft), with the centrum compressed from side to

* * Popu ar Science Review,' n. s. vol. iv. pi. ii. fig. 3.
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side, and moderately elevated long parapophysial facets for

the rib, below the middle of the sides of the anterior face

for the centriun. The body of the vertebra is 4y=V inches long

at the ba^e and hardly more than 4 inches long at the neural

canal, showing that the cervical vertel)ra3 were carried in a

curve which was convex on the anterior or ventral surface,

from which it follows that the neek was elevated. The ante-

rior face of the centrum is slightly distorted, but appears to

have been circular, T,V inch in diameter. The surface

aj)pears to have been concave and bordered by a sharp margin,

but it is imperfectly excavated. At the base of the articular

surface is an ajipearance as tiiough there may have been a

narrow, thin, intercentral ossification, not unlike that seen in

Pareiasaurus. A somewhat similar bevelling, which I should

attribute to a like cause, is seen below the posterior articular

margin, and may account for the original identification of the

vertebra as caudal. The posterior end of the centrum is

rather larger. A sharp, straight, median ventral ridge extends

concavely from front to back along the base. The sides of

the centrum are greatly constricted and consist of inferior

portions, which converge downward from the lower articula-

tion for the rib, and superior ])ortions, which are nearly

vertical and ])arallel. The centrum is thus constricted in the

middle to less than half its width at the ends. This con-

striction or excavation is greatest below the transverse process,

which is given ofi'just above the neuro-central suture. That
process has a long base, is directfd outward and a little down-
ward ; it is compressed from above downward, is slightly

convex above and rather concave below. There is no evidence

of a pneumatic foramen on its underside.

The neural arch, in harmony with the slender centrum, is

chiefly remarkable for the low truncated neural spine and
strong cleft divergent zygapophyses. Seen from above the

anterior and posterior ridges of tlie zygapophyses approximate

almost in the form of a ca])ital X, owing to the lateral trans-

verse constriction above the transverse processes being similar

to that of the centrum. The neural spine is lj*o inch above

the zygapophysial ridge ; its vertical anterior border is in a

line with the middh- of the transverse process. Superiorly

it is gently convex frum front to back. Its short posterior

border is rather in advance of the slight notch for the inter-

vertebral nerve. From the base of the neural spine the

zygapophyses diverge as compressed wedge-shaped processes,

sejjarated throughout their length, with the articular facets

inclined, so that the anterior pair look inward and upward.

These facets are slightly convex. The process is concave on
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its under surface from front to back and convex from side to

side.

Nos. 332, 333, 334, 335 are p-obably cervical vertebras

;

but their condition of preservation contributes nothing to

knowledge of the type, and I believe they pertain to another

species.

Dorsal Vertehrce.

The dorsal vertebra have the centrum only preserved,

though in the specimen numbered 336 the base of the neural

arch is seen. These vertebrae, owing to the lateral com-
pression of the centrum and the attachment of the neural arch

along the whole length of the centrum, have a Teleosauroid

aspect ; tlicy measure 2t^o inches in length. The measure-

ment on the neural canal exceeded that on the ventral border,

showing that the back of tlie animal was arched upward in

the antero-posterior direction. The articular ends are laterally

compressed, being higher than wide, vertically ovate, 2'2inches

high by ll broad, flattened but slightly concave. The
transverse measurement in the middle of the centrum is about

x^Tj inch. The base is markedly concave from front to back

and notably convex from side to side. There is only a slight

indication of the transverse widening of the neural arch. This

vertebra apparently is figured in Cat. Foss. Rept. Brit. Mus.
pt. iv. p. 249, 1890 *.

Sacral Vertehrce. (Fig. 2.)

The specimen 346 (fig. 2) I regard as referable to Masso-

spondylus carinatus. It was referred to Pachuspondylus Orpeni

Fig. 2.

/y /\ Encroachment of the sacral

^l/lii'llil'^Vs rib on the centrum.

Ventral aspect of sacral vertebra. No. 346.

in Sir R. Owen's Catalogue of the Royal College of Surgeons.

It is depressed, broadly convex on the base, with an oblique

* The preuus there rests partly upon teeth from India named Masso-
gjwndylus Hislopi, from Maleri Gundwanabeds, and the 3Iussospondyhis (?)

Jlaivesi, from the Lameta beds. I am not aware that auy teeth from
South Africa of the type of Massosjj(mdi/Ius have been found. The teeth

of Rhopalodon are not unlike those attributed to 3Iassosjwndi/lus Hislopi.

The Indian bones of Anomodonts hitherto known, however, are from the

Pauchet rocka.
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vertical truncation of tlie anterior parts of the sides, so as to

leave only a narrow vertical median strip of the centrum to

meet the sacral vertebrae, which was placed in front. Tliis is

due to the encroachment of tiie sacral ribs, which were situate,

at the junction of the two vertebra?, as in most of the Old- World
Saurischia and as in Deuterosaurua. 'Wa encroachment of

the sacral ribs, no less than the short len^^th of the centrum,

indicates that the sacrum was consolidated early in life. Tlie

centrum is less than 2 inches long, lf\, inch deep, ly^^ inch

wide.

Caudal VertehrfB. (Fig. 3.)

The vertebrae which have been regarded as caudal all retain

the transverse processes above the level of the base of the

neural canal. The centrum (fig. 3) has a conspicuous lateral

compression in the middle, rounded base, and large facets for

the chevron-bones. The articular surface is conically concave

Fig. 3.

- Chevron surf

{Right side of centrum, early caudal vertebra. ^ nat. size.

No. SSS reversed.

in front and more flattened behind, with a rather small neural

canal and depressed neural arch, with the neural spine inclined

backward. The sj)ine diminishes in height as the vertebrse

diminish in size. The caudal vertebr£e are referable to more
than one individual.

Pelvis.

Sir R. Owen identified the ilium 358 and the ischium 359.

He remarks that the left ilium terminates anteriorly in a

short obtuse process in advance of the acetabulum
; but it is

supposed that its anterior part has been broken away, and the

bone in form and proportions was said (1854) to most resemble

the iliac bone of Ljuanodon. Notwithstanding some uncer-

tainty in determination of tlieiliun) in allied animals in iSir It.

Owen's later writings, these remarks appear to indicate that the

pelvic aflinities of the animal were rightly appreciated.
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Ilium. (Fig. 4.)

The form of the ilium (fig. 4) is, so far as I am aware at

present, without close parallel in any carnivorous member
of the same group.

Fig. 4.

Superior crest.

Pubic articulation.

^^ i

Ischiac articulation. i

Acetabular arch.

Left ilium, inner lateral aspect. ^ nat. size. No. 358.

The bone is subtriangular, with a long, superior, slightly

convex iliac crest, which terminates in a small preacetabular

process and a larger postacetabular process. The length of

tlie crest is 9 inches ; it is gently curved from front to back,

so that there is a slight reflexion outward of the extremities

of the bone. Assuming that the sacral vertebra and ilium

belong to the same animal or animals of similar size, this

length would indicate that there were not fewer than three or

more than four vertebrae in the sacrum. The vertical height

from the articular surface of the acetabulum in front is

3^ inches, and the corresponding heiglit from behind is

6 inches, so that in general configuration the form of the ilium

appi'oaches most nearly to Aetosaurus ferratus (Fraas) ; but

the preacetabular process is less developed, as are the

descending processes of the ilium for the pubis and ischium.

The acetabular arch between the limits of the ischium and
pubi.s is 3^ inches long ; it is 2 inches wide in front and

\\ inch wide behind. The surface is divided into two por-

tions, an external and an inner : the external portion is

convex from the outer margin inward and increases in

width as it extends posteriorly ; the inner portion is some-
what shorter and concave in width as well as in length.

I suppose the superior crest to have been more or less

parallel to the vertebral axis, so that the thickened rounded
posterior angle of the ilium was thrown downward and did

the major work of supporting the femur. The ischiac suture

is slightly worn ; it is about 1 f^ inch wide and 1 inch long
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and lias a subquadrate form. The articulation for the pubis

is semicircular, 2^ inches Avidc and 1 inch long, the convexity
being in front.

The Ischium. (Fig. 5.)

There are several examples of ischium—nos. 349, 850, 3o7,

and 359 ;
the last was identified by Sir R, Owen as the body of

the left ischium. There is no certain evidence of the lengtii

of the bone, though its form and general characters arc

obvious. I regard the specimen 349-50 (fig. 5) as having been

a foot long, and believe that it was articulated obliquely to

the ilium. Its proximal end is concave on the posterior border

and becomes straight distally; its anterior border is divided into

two parts by a tuberosity near the proximal end, which was
directed inward. This tuberosity has the form of the anterior

Fis

Acetabular surface

Iliac surface

Poaterior margin

Pubic process.

Distal end.

Ilt'storation of fho iicliium biiscd upon two fragments. ^ uat. size.

acromial crest of a scapula, and makes the anterior outline of
the length of the bone concave. The proximal anterior
margin above the tuberosity is thin and fractured. Thus the
ischium is nearly 3 inches wide at the proximal extremity •

H inch of the surface is for articulation with the ilium and
the anterior smooth concave part is a j)ortion of the acetabular
border. The width at the tuberosity is a little greater and at
the posterior fracture the bone is 2 inches wide. The distal

extremity of no. 350 must have been more tlian 3 inches
wide, and terminated in a flat oblique cartilaginous surface.
If that be taken as indicating the horizontal base of the bone,
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then the ischium must have been directed backward, so that

its posterior border was inclined at an angle of about 45°.

Tlie subacetabular process, which I have described, at

2^ inches below the articular surface was directed inward, so

as to enclose a pelvic basin, as in other Saurischia.

Pubis. (Fig. 6.)

The hind bone of the pelvis (fig. 6) is represented in the

College of Surgeons Museum by several specimens, some of

which have hitherto escaped attention, and remain as originally

received, without numbers. Nos. 351 and 352 are the

proximal extremities of the pubic bone, showing the articular

surfaces. The notch beneath the acetabular margin is mor-
phologically the remains of the foramen in the pubic bone of

Belodon, which appears to have become modified in a way
that can only be compared with the condition in Zanclodon

Fig. 6.

Acetabular Iliac

surface, surface.

Obturator notch

Anterior edge.

Distal articular surface.

Pubis, inner side. ^ nat. size. Restored from three fragments.

and Staganolepis. In the drawers are preserved the middle

portion of the pubis as well as its distal end, so that the bone

is now known from all its parts, though these cannot be

actually fitted together into a single specimen. This is less

im]jortant, since the left pubis of Euskelesaurus figured by

Mens. Paul Fischer as a pelvic bone of a Dinosaurian exactly
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parallels the conditions of the several fragments of the bone
in Massospondi/his.

The transverse width of the head of the bone is less than

4 inches in the largest specimen and more than 3 inches in

tiie smallest, and the transverse width at the notch below the

articular head is about 1| inch. The bone is about 1^ inch

thick ])roximally and the surface is divided into two portions,

one for articulation with the ilium, and the other is part of

the acetabulum. This acetabular portion is truncated poste-

riorly and compressed on the underside, as though it had
extended in an antero-posterior direction to meet the acetabular

part of the ischium.

The middle portion of the shaft is twisted at an angle of

about 45° to the articular head, directing the expanded distal

plate of the bone inward. The inner margin is fractured. I

infer that the i)ubes approximated towards each other poste-

riorly, converging by the thin inner border, which thus became
posterior, and that the bones each had a nearly straight

though slightly concave border, which was anterior and
external. The middle portion of the shaft preserved is nearly

4 inches long and fully 2 inches wide to the fracture. The
distal portion of the pubis is about 5^ inches long, less than

2 inches witle ])ruximally, and '1\ inches wide distally, with
the distal extremity truncated and thickened. It has a carti-

laginous border ^ inch deep on the inner side, and has the

anterior extremity of the fragment directed a little outward.

Hence I conclude that the pelvic girdle was constructed upon
the same plan as in other Saurischia, in which the ischium

and pubis are flattened elongated bones. The form of tlie

pubis seems to be conclusive in indicating affinity with the

Triasijic Saurischia of Europe.

The Hind Limh.

'i'he hind limb is known from the femur, tibia, metatarsus,

and phalanges ; its characters are in harmony with the indi-

cations of the pelvis. The femur, however, is more slender

than might have been expected, and rather conforms to the

type of Pahvosanrxls than that of Zanclodon. The tibia is

similar in its characters.

The Femur. (Fig. 7.)

The femur (fig. 7) was relatively short and strong. Jt is

known from the proximal end 3G(), the distal ends 361 and 362,

and the middle of a shaft which preserves much of the internal

lateral trochanter. Tlie distal end shows the base of the



112 Prof. H. G. Seeley on the

lateral troclianter to be 8^ inches from the distal extremity.

The middle of the shaft shows the trochanter to have had a

length (it" not less than o inches. The proximal fragment,

4 inches long, shows no trace of the lateral trochanter.

These measurements prove that the femur was more than

16 inches long ; I assume it to have been probably not less

than 18 inches long.

Fig. 7

Proximal articvilation

Proximal trochanter -

—

Lateral trochanter (evi-

denced by another
specimen).

Restoratiou of the external aspect of the right femur.

I nat. size.

The proximal head of the bone was directed inward, and

measured about 4 inches transversely from the rounded head,

which was at right angles to the shaft. Its superior surface

is flattened, moderately convex from within outward, and

slightly concave from front to back. There is no indication

of a twist in the shaft, and 1 infer the proximal and distal

ends to have been approximately parallel to each other.

The head of the bone is compressed from above downward,
flattened on the underside, and convex on the superior surface.

Below the head the bone becomes stouter, so that while the

thickness of the head is 2ji^ inches, and of the neck about

l/xr inch, the thickness at the fractured lower extremity

exceeds 2 inches, where the width from within outward is

2j\j inches.
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Tlie fra<rnuMit of the sliaft sliowinj: tlie lateral trochanter

appears to belong to a smaller individual. It shows that the

troehanter was lon<;itudinal, e( impressed, and directed down-
ward to a de])th in that specimen of about y^,, inch, recallin;^

the condition in ]\il(i'otiaarus and Znnclodon.

'J'he distal fragment at its proximal extremity is 2 inches

M'ide, and rather thicker, owing to the breakage occurring at

the base of the lateral troehanter. The bone widens distally

to 4 inches. The external border is rather more concave
than the internal border. The thickness is about l-j**,, inch

where the elevation below the trochanter has subsided ; but

at the distal extremity the development of the condyles gives

the bone a thickness of 2-j^y inches. The distal condyles are,

as usual, a large internal, vertically ovate, prominent process

and a smaller external condyle, external to which is the

usual oblique external infero-lateral area, though much less

compressed than usual, so that it produces a convex inflation

of the external distal side of the bone. There is a deep
groove between the two condyles, and this divides the distal

articular end in a broad U-shape into two nearly equal but

unsymmetrical parts. In this respect also the bone is inter-

mediate between Palieosaui its and Zanclodon.

The Tibia. (Figs. 8 and 9.)

The bone no. 363 is the proximal end of a riglit tibia (fig. 8)

more perfect than 365, which is the corresponding proximal end

Fie:. 0.

Fig. 8.

Fig. 8.—Proximal end ofri^rlit tibia, soon from above.
Fig. y.—Anterior asinct of tlie distal end oi the left tiLia. -3 uat. size.

of the left tibia
; 364 is the distal end of a left tibia (fig. 9),

j)robably Irom the same individual as 365. On the hypothesis

Ann. <£• 31a(j. N. Hist. Ser. 6. Vol. xv. 8
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that these bones arc portions of one animal, the tibia would not

be less than 15 inches long". Both proximal and distal ends of

the bone are typically Saurischian, and may be compar^'d with

Palaosaurus and AgrosauruSy but are well distinguished by

the shaft being less constricted and the distal end more com-

pressed from front to back. The length of the proximal

fragment is about 6i inches, while the distal fragment

measures 5^ inches. The proximal articular surface has the

usual subtriangular form and is inclined a little backward

;

its extreme length is 4y(, inches and extreme width over

3 inches. The internal border is convex, though the con-

vexity is broken by two angles. The posterior surface has

the usual intercondylar notch, and the outer side is longitu-

dinally channelled by the fibular groove, which helps to

define the cnemial crest, which is moderately compressed

from side to side. The anterior margin is at first slightly

convex and the posterior margin concave, as it extends down-
ward. The transverse width at the fracture is about 1^% inch.

The distal end at its superior extremity is about 1^ inch wide,

but the distal articular surface has widened regularly, so that

the bone is about 1-nr inch from back to front, and 2^ inches

from side to side, sup])Osing tlie slight notch in connexion

with the astragalus to be towards the fibular border.

The distal articulation is irregularly four-sided, the ante-

rior border being shorter than the posterior border, which is

obliquely truncated by the short inner border. The distal

surface is divided into two portions, anterior and posterior, by
a wide groove, there being a descending area for a talon

towards the antero-external side. These limb-bones have
large internal cavities. The forms of the ends only indicate

a generic difference from Palceosaurus and Agt'osaurus, in

neither of which is the bone relatively so wide transversely.

Bones oj the foot.

All the bones of the foot which are preserved appear to

belong to the same limb. They make known the metatarsus

and phalanges, but do not aflford any evidence of either the

number of digits or number of phalanges in a digit.

The first metatarsal no. 374 is short and broad, about

2^ inches long by If inch wide. Other metatarsals apjjear

to indicate that the longest did not exceed 6 inches in length :

but they are all represented by fragments. They have the
proximal ends deep, tlie form of the bone slender, witii the

distal end but little expanded. No. 367 has a depth of

2 1 inches at the proximal end, but only -^jj of an inch at the
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distal fracture ; and no. 371, which has nearly this width at

its proximal fracture, is lj^„ inch wide at the distal end. The
distal extremities are rounded from above downward, some-
times with a slii^ht concavity in the middle, ami with lateral

pits for li<^ament.s.

The phalanges are as wide as the metatarsals. No. 375

Superior surface. Lateral aspect.

Distal.

A metatarsal phalange. nat. size.

(fig. 10) is ItV inch wide at the proximal end and H inch at

the distal end, 2tt) inches long, and 1 inch thick at its extremi-

ties, with all its surfaces slightly concave except the pulh-y-

.ihaj)ed distal end, at the sides of which are the usual concave pits.

No. /^7S is smaller, being only ly"o inch long, but the reduction

in thickness is not in proportion to the less length and breadth.

No. 379 is rather more slender and has the sides more con-

cave. These phalanges indicate a strong broad foot. The
terminal claw-phalanges 382,383,384, 385 present two types;

383 (fig. 1 1) and 385 have the posterior articular surface, which

Fiff. 11.

Articular surface. Lateral aspect.

A claw-phalauge. 4- uat. size.

is deeply concave, raised above the ground by a deep inferior

callosity, while in the other two there is no callosity. The
depth of the posterior end of no. 383 slightly exceeds l^ inch

j

an oblique ridge descends the articular surface. The claw is

compressed from side to side, convex above, concave below,

tapering downward in front, but imjjerfectly preserved for a

length of 2^ inches ; it may have lost half an inch. A small

lateral groove runs along the middle of the side. The thick-

ness of the bone posteriorly is only about h inch. No. 382,
8*
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which wants the inferior callosity, is less compressed from side

to side. These jeniarkablj compressed claws are a character

of some importance in defining the genus Massospondylus.

They distinguish it readily from Eukkelesaurus, just as the

absence of the proximal externo-anterior trochanter distin-

guishes the femur, and the comparativ^ely small size of the

bead of the bone distinguishes the tibia from that genus,

Avhich is also separated by the form of its distal end.

The Humerus. (Fig. 12.)

The humerus is a broad fiat bone with transversely ex-

panded ends and a slender shaft, which, in its general form,

approximates towards that figured by Sir R. Owen as Dicy-

iiodon tigri'ceps. There are, however, many apj^roximations

in the skeletons of Saurischia and Anomodontia. I infer

that the length of the bone did not exceed 11 inches, so that

it would be much shorter than the femur. No. 354 (tig. 12)

is the proximal end of the right humerus, no. 356 is the distal

Fig. 12.

Proximal articular surface.

"" Radial crest.

Distal articulation.

Restoration of the right humerus.
-J-

nat. size. The middle of the shaft,

which is lost, may be shorter than the dotted space between the two
ends. No. 354.

end of the right humerus, apparently the same bone. The
proximal end of the bone is transversely expanded, the arti-

cular end being directed inward and thickened, as in Palcho-
saicriis, wiiile the radial crest is similarly directed downward

;

but the shaft of the bone appears to have been relatively
wider and the distal end to have been moditied by greater
transverse expansion. The width of the proximal end, as
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preserved, is ahout oi inches, the articidar head of the bone

is about 5 inches wide. The extremity is convex from witliin

outward, and ft)rins two eminences oti tlie superior surface,

one at the innermost angle and the other an inch further out-

ward, each being an inch wide, with an inch interspace

between them. The radial crest is not suddenly bent down,
as in Belodon, but curves outward and downward, so that the

superior surface is convex transversely and the inferior

surface concave towiirds the radial crest. The remarkable

lateral position of the radial crest, well defined from the head

above, is a distinctive character ; it extends vertically down
tiie shaft for 2^ inches, and is half an inch thick at its lower

extremity ; it gives to the bone a width of less than 3 inches,

and an inch lower down, at the fracture, the width is about

1-j inch. This condition is closely approximated to by an

undeseribed humerus in the Royal ^Museum at Stuttgart

referred to Zanclodon levis ; but there the radial crest is rela-

tively thinner, being ^ inch thick in a proximal fragment

which is 18i inches long, and the concave external outline

below the radial crest is less marked. The thickness of the

humerus of Massospondylus towards the middle of the shaft

is IfV inch. This end of the bone may also be compared

with the bone figured by Mr. J. W. Hulke as humerus of

Hylceosaiirns *.

The distal end of the bone is compressed from front to

back ; but there is no evidence to show whether the

proximal and distal ends were in the same plane, as would
seem probable. The distal fragment is a little over 3 inches

long at the fracture and nearly 2 inches wide ; it is 3-[% inches

wide towards the distal articulation, which is transversely

extended, rounded, with the articulation extending about

\ inch on to the ventral aspect, and truncated on the internal

border. The shaft is com])ressed towards the external and
internal margins, and is broadly concave in the middle of its

length, so that two slight rounded ridges extend downward,
diverging towards the inner and outer angles of the articular

surface. On the superior side there is a moderate compression

on the external border. The compression of the distal end is

in harmony with that of the Stuttgart humerus already

referred to.

Tiiere is no evidence of the scapular arch, of the ulna and
radius, or other bones of the anterior extremity. The rela-

tively large size of the humerus suggests ordinary quadru-

pedal movement.

* Quart. .Joiirn. Qeol. Soc. 1874, vol. xxx. pi. xxxi.
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The specimen 386, which is compared in the College of

Sur<jeons Catalogue to a segment of the lower jaw of a

Teleosaiir, does not show any characters which I recognize as

justifying its reference to the jaw ; and the bone seems to me
more likely to be a segment from a large chevron-bone of an

nndescribed Saurischian.

From these evidences of the structure of the vertebral

column, pelvis, hind limb, and humerus, it seems to be

probable that the unknown parts of the skeleton will also

show a general resemblance to the types found in the Trias of

Europe, such as Palceosaitrus and Zanclodon.

I express my thanks to the President and Council of the

Royal College of Surgeons for permission to draw these bones.

On some Vertehrce and Limb-hones from the Telle River ^ Cape
Colony^ provisionally described as Massospondylus (?)

Browni {Seeley).

Mr. Alfred Brown, of Aliwal North, obtained a small series

of bones from the Telle River, north of the Witte Bergen, in

the Mattisi country, which are of some interest. They com-
prise the right and left femora, one and a half cervical

vertebrae in contact with each other, a dorsal vertebra, three

small caudals, together with five fragments of metatarsal

bones, six claw-phalanges, and fourteen digital phalanges of

the foot, which appear to indicate five digits decreasing in size

from the innermost outward.

In general character the bones approximate most closely to

Massospondylus, but they are much smaller than the bones of

M. carinatus. The extremities of the limb-bones are less

expanded, and there is a twist and curvature in the femur of

which the remains of Massosj)ondylus carinatus give no
evidence. The neck-vertebrae are similarly elongated, the

dorsal vertebra is similaily compressed. The phalanges are

somewhat depressed, but not to the same extent as in the

species already di-scribed. The claw-phalanges are of similar

character. It is possible that the remains may hei'eafter

show generic diflferences ; but at present it is not inconvenient

to refer this fossil provisionally to Massospondylus, as a new
species, which may be named M. Browni.
The geological horizon is apparently above the coal of Cape

Colony, in the Stormberg beds, to which the bones are referred

by Mr. Brown.
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Cervical Vertebrae.

Two cervical vertebra} were found in natural articulation

witli each other, but only the anterior half of the second is

preserved. They appear to be the axis and the third cervical
;

the axis is 2i inches lon^c, remarkably slender, probably
narrowed a little by side to side compression ; otherwise it

presents a resemblance to the VViirtcmberg fossil, which I

regard as the axis of Zandodon Quenstedti. No odontoid
ossification is shown in the South-African specimen, and the
posterior zygapophyses ai-e in a less elevated position and
moie extended transversely. The neural spine appears to be
but slightly develo])ed. The sides of the neural arch

converge upward and forward from the flat inclined posterior

zygapojihyses, which diverge outward and backward, as in

Zanclodon. Tliey extend as far back as the posterior

articular face of the centrum, forming, as in Zanclodon, a
W-like notch when seen from above, owing to a slender

process being developed between them in the median line.

The posterior zygapophyses measure in transverse extension

1| inch; they are triangular in section, being flattened on the

underside, on the inner side, and below. The inferior

flattening extends laterally for fully Ij inch, because the

zygapophyses extend transversely outward beyond the middle
of I he centrum for half the length of the vertebra. The
centrum is compressed from side to side, is most constricted

at the anterior third, has the lateral portions nearly vertical,

and the base formed of two inclined surfaces which meet in a
sharp median ridge

; but posteriorly the surfaces are rounded.

Anteriorly the angles between the lower part of the side and
the base are prominently developed, and may have given
attachment to slight ribs, though no facets are seen. The
face of the centrum in front is subpentagonal and appears to

be flattened. The neural canal is much wider than high.

There are no indications of anterior zygapophyses. The
greatest widtii of the centrum in front exceeds f inch, the

least width where most constricted is ^ inch, and the width
behind, as preserved, is f inch. The height of the vertebra

in the middle, as preserved, is 1§ inch. Except in the

transverse extension of the zygapophysial processes beyond
the inferior part of the neural arch and centrum, there is no
character of importance to distinguish this vertebra from the

axis of Zanclodon.

The anterior part of the third vertebra is chiefly remark-
able for two features—first, the greatly increased widt!'. ot

the centrum, which is Ij^,^ inch. This is partly the result of
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lateral thickening of the anterior terminal ridges at the sides,

apparently to form facets for the attachment of ribs, though

these facets are not well defined. Secondly, the prolongation

forward of prezygapophyses, which extend | inch in advance

of the face of the centrum, diverging as they extend outward

to a width of If inch. The upper articular surfaces of these

processes are fiat, as though to allow of some lateral move-
ment, and the lower surfaces are convex. The extremities of

the facets curve downward, as though there were also some
degree of upward and downward movement of the slender

neck. There is the same median ridge on the base of the

centrum and similarly inclined parts form its base. It is

possible that the cervical vertebra were of unequal length.

Dorsal Vertebra.

Only one dorsal vertebra is preserved. It is relatively

shorter than in Zanclodon, for while the atlas is four fifths as

long as that of Z. Quenstedti, this dorsal vertebra is less

than half as long. The centrum measures 1^ inch from front

to back, is compressed from side to side, with the sides flattened

and rounded at the base. The compression may be slightly

increased by distortion and fossilization. The anterior and

posterior faces are much deeper than wide, measuring Ij inch

deep by | inch wide, the width being a little greater in front.

The neural arch is compressed and defined from the centrum

by a longitudinal sutm'e at the base of the neural canal, as in

Massospondylus carinatus. At the anterior border of the base

of the neural arch is the vertically ovate facet for the head of

the rib, which is flat and just raised a wafer thickness above

the level of the bone. It is fully ^ inch deep. The trans-

verse processes are directed outward and upward, more so

than in the anterior vertebrae of Iguanodon; so that in place

of the usual horizontal platform a concave channel appears to

lie on each side between them and the narrow neural spine,

which is 1^ inch from front to back and § inch thick. The
usual buttresses apjjear on the sides of the neural arch, the

anterior being a slight ridge ascending from the middle of the

summit of the rib articulation ; and the posterior, which is

longer and more concave, ascends from the hinder margin of

the centrum. These ridges are still separated by more than

\ inch on the underside of the short transverse process, which
extends out | inch beyond the neural spine and rises 2^ inches

above the base of the centrum. The neural spine extends as

far back as the flattened posterior face of the centrum and as

far forward as the margin of the facet for the head of the rib.
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l)<)th anterior and posterior zygapophyses arc broken away,
as is the upper part of the neural spine. This is the first

example in which the neural arch ot" a dor-sal vertebra has

been found |)r('served in a South-African Saurischian.

The upward direction of its transverse processes recalls the

condition in lielodon and Stagano/cpi'sj but is more marked
than in either. It makes no approximation apparently to the

American Ceratosaurus, in which Protessor Marsh's figure

does not indicate any transverse process at all in the dorsal

region. It differs from Megalosaurus not only in the

ascending transverse process, but in the relatively lower

situation of the articulation for the head of the rib.

Caudal Vertebrce*.

The only caudal vertebrae collected are three small speci-

mens from towards the extremity of the tail, which are some-
what elongated and slightly decrease in length. Tiie earliest

of the three is about an inch long, somewhat distorted by
]»ressure, with the articular face in front less than half an inch

in diameter. 'I'he underside of the centrum is marked with

two parallel ridges, separated by a groove, and the anterior

face is flattened, witii a slight oblique area at the basal

margin, which may indicate a chevron attachment. The
sides are concave in length, convex from above downward.
The neural spine is not preserved, and the neural arch is

narrow and appears to extend along the centrum. The
zygapophyses are not preserved.

1 he other two vertebraj are rather shorter ; they show
indications of slight transverse tubercles. The articular faces

are concave ; the sides are convex vertically, as is the base

transversely. The association of these specimens rests upon
their being collected together. When the articular faces ot"

the three vertebrje are put together they form a curve which
is concave on the underside, as though the tail hung down-
ward.

Bones of the Foot.

The proximal ends of five small metatarsal bones are the

only part of those bones collected. When placed together in

contact they have a transverse width of less than B inches.

The innermost has a vertically ovate articular surface, an
inch deep and half an inch wide, it was j)robably oblique in

* There are no characters which would iiidicnte the association of these
vertebne with the cervical and dorsal, as parts of the same animal ; and
1 only notice them as coUectt-d at the same time.
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position, like tlie metatarsal in the foot of a crocodile, resting

upon the second. That bone is triangular at the extremity,

being inclined and flattened internally, flattened at the base,

short on the outer side, which is more vertical and grooved,

'i lie third appears to have been the stoutest; it has the

proximal end subquadrate, somewhat convex, and each of the

lateral margins is concave, except the external margin. The
fourth bone is much more compressed from side to sidej

its articular surface is somewhat oblique and rounded. The
fifth bone is very small. All the bones after the first show
ligament-grooves on the underside. There is-on the whole a

steady decrease in size from tlu^. flrst t() the fifth, if the bone*

are rightly identified
; but the remain.- are very imperfect and

chiefly interesting from thrir reputed association.

Tlie Fhalanges.

These appear to belong to two limbs, since there are not

fewer than six terminal claw-phalanges, and probably frag-

ments of eight are preserved. The digital phalanges

preserved may ])robably be referred to five digits, in which
case there would be no claw-phalange preserved for the fifth

digit ; and three claw-phalanges may possibly be referred to

the other limb. As arranged, the bones in the first digit are

stoutest, three in number, in the second digit four in number,
in the third five, fourth four, and in the fifth two at least are

preserved. The phalangeal bones are stout, of moderate

length, not depressed, but with rather a tendency towards

lateral compression.

In the first digit the first phalange is 1^^ inch long, with

the pulley-shaped distal end \ inch wide, and the bone almost

as deep. A ligament-pit is developed on each side of the

distal pulley. The bone is flattened.

The claw-phalange is imperfect; it was about f inch deep

at the proximal end, where it is less than ^ inch wide. The
length, as preserved, is less than Ij inch, and was probably

not less than li inch. The phalange is compressed from side

to side. The lateral surface is divided into two nearly equal

parts by a longitudinal groove on eacli side, above which the

surface is convexly rounded, and about half as wide as the

inferior portion, which is somewhat flattened on the underside.

In harmony with this form the proximal articular surface is

somewhat triangular ; the bone is convex both below and
above it.

In the second phalange the bones are somewhat smaller,

rather more depressed, especially the last phalange. The
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total length of the four bones placed together in contact is

rather less than 4 inches. The claw-phahmge is somewhat
broader on the upper surface, and, besides being generally

smaller, is relatively less deep. The groove on the side of

the phalanj;e is chiefly develoj)ed on the inner margin ; on
the outer side it is short and siiallou'. There is no interior

thickening, but a slight thickening above the articular surface,

which is wider below than above.

The third digit I regard as including five phalanges and as

having a length of 4^ inches. These bones are more elevated

than in the other digits and somewhat naiTower from side to

gide. They preserve the same general character, but the

fourth j)halange, if rightly referred to this limb, is small and
short, being less than | inch long and ^ inch wide. The
claw-phalange is very similar to that in the first digit.

WMiat I suppose to be the fourth digit is very slender, and
the first two phalanges are much compressed from side to

side, though the compression may be partially due to squeezing.

The first is -^^ inch long, fully | inch wide at the distal end,

and about as high. The second is f inch long and somewhat
narrower at the distal end. The third phalange is ^ inch
shorter and more depressed ; but this depression seems to me
to characterize the penultimate phalange in each digit. The
claw-phalange, as preserved, has lost the extremity and is

much compressed from side to side. It is about ^ inch wide
and more than ^ inch deep. It may have been | inch long
when complete.

The fifth digit can only be restored conjecturally. A
small bone, which has the aspect of being a proximal
phalange, is ^ inch long, as deep as wide, expanded at both
ends, the distal end being almost hemispherical, without
any trace of the vertical median channel which charac-
terizes all the other digital phalanges. The fourteenth
phalange is different in shape to any other, and may have
been a depressed penultimate phalange or have belonged to

another limb. The distal end shows no trace of the usual
vertical superior groove, and it is only slightly indicated on
the underside. There are slight ligamentous pits at the sides

of the articulation, which appear to indicate that the digit

terminated either in a claw or another phalange, which is

not preserved.

So far as they admit of comparison, these bones are very
similar to those which have been attributed to MafisospoiK/i/lua

carinatus, especially the claws, and the phalanges oidy ditfcr

in being rather better ossified. A similar type of digital

phalange is observed in the fossil described trom Ea"-le's
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Crag as Ilortalotarsus, in whicli the proportions of such of the

foot-bones as can be compared are almost identical. This is

the more interesting, since that fossil is manifestly very

unlike lifassospondi/lus in the form of the distal end of its

tibia, and on that basis is referred to a different genus.

Femur. (Figs. 13 and 14.)

Mr. Brown collected botli the right and left femora, which
are fully 9^ inches long. Both bones are slightly distorted,

and the right femur is obviously compressed at the proximal
end, while the left is somewhat compressed at the distal end.

The bone is Megalosaurold in type, in having the articular

head bent inward at an angle to the distal end, so as to look

inward and forward ; it is rounded from within outward, and
at about f of an inch below the proximal extremity on the

inner side there is an impressed area continuous with the

shaft which defines the head of the bone. The external

trochanter is but slightly developed ; it forms a ridge on the

externo-anterior border, fully 1^ inch below the proximal
articulation. It is but slightly elevated, widens as it

descends, and is traced for fully an inch in length. Seen
from the side the bone has a sigmoid curve, owing to the

proximal head being bent forward, the body of the bone
curving forv/ard and upward and the distal end being
directed backward and downward. The greatest measure-
ment of the proximal end from within outward and its greatest

transverse measurement is If inch. The internal lateral

trochanter is compressed from side to side as usual, and
directed vertically inward and downward ; it is 1^ to If inch

long, and approaches within less than 3 inciies to the proximal
end and 5 inches from the distal end. The bone is

rather compressed in the shaft from side to side, so that it is

deeper than wide, nearly vertical on the external side, flattened

in front at the distal end. The distal extremity is well

rounded from front to back, with two well-developed condyles,

divided from each other by a moderately deep notch. The
depth of the bone is here 1| inch in the left femur. The
internal condyle appears to be the larger; there is a com-
pression on the hinder border of the external condyle. The
breadth of the distal end of the bone, as preserved, is nearly

If inch.

The distinctive features of this femur are, first, the ovate
form of the articular head seen from above, which has some
resemblance to j\Iassospondylus

; but the proximal end is not
so broad as in Massospondylns carinatus^ nor is the distal end
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so imicli expaiulcd ; the condyles are less developed back-

ward, and the inner lateral trochanter appears to be more
])roxinial in ])osition. The external proximal trochanter is

rather better marked than in Massospoudi/hts cm-t'natus, but

rather less marked than in Eushdesaurus. Tiie inner lateral

trochanter is not quite so near to the |)roxiuial end as in

Belodon or Pulceosaurus, the bone in the latter genus being

Fig. 13. Fi{r. 14.

Massospondi/lus (?) lirotcni.

Fip. 13.—Right femur, anterior aspect.

Fig. 14.—Right femur, internal aspect.

more slender, more compressed above the external trochanter,

and otherwise of different character. On the whole, the bone
aj)]n-oximates nearest to Massospo7id?/lus, indicating an animal

about three fifths of the dimensions of the type, with the

femur not more than half the diameter of the larger bone at

its extremities.

It is not certain that these i-emains may not be referable to

Jlortalotarsus. That could only be determined by discovery

of the tibia or other distinctive element. While there is this

possibility that the remains may belong to the Eagle's Crag
genus, 1 prefer, in the absence of evidence, not to affirm the

identity. The differences from Massospondylus are sufficiently

obvious to prevent inconvenience from recording the species

as (?) Massosjwndyhis Browni.
I am indebted to Mr. Brown for the opportunity of

making this description.
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Xlir.—Adris sikhimensis, a neio Form of the Ophiderid

Group ofNoctuid Moths. By A. G. BuTLER, Ph.D. &c.

For some years past we have had a single example of a

moth in the Museum collection which I felt certain was

distinct from the widely distributed A. tyrannua] but, as

Mr. Ilampson was inclined to the belief that it was merely an

instance of individual variation, I abstained from describing- it.

Jilr. Moore's collection has now added three other examples

from Davjiling, clearly demonstrating the fact that the Sikliim

form differs constantly in certain characters from the widely

distributed form of the East. I therefore no longer hesitate

to name it.

Adris siJi'himensisj sp. n.

General character and pattern of A. ti/rannus^ from which

it differs in having the primaries much more largely suffused

with moss-green ; the sinus at the inner margin of these

wings considerably longer ; the curved l)lack band on the

secondaries with its upper portion constantly much wider and

the large black reniform patch with its inferior lobe much
enlarged, reducing the acuteness of the external indentation

;

the third joint of the palpi terminates in a decidedly smaller

expansion than in any example of A. tyrannus.

Expanse of wings 100-118 millim.

Darjiling.

i believe this to be a perfectly distinct representative form

of A. tyrannus ; for altiiough individuals vary in some of

the characters which I have pointed out, there is nevertheless

a wide difference between the nearest forms of the two types.

BIBLIOGEAPHICAL NOTICE.

A Monograph of the Land and Freshwater Molhisca of the British

Isles. 13y John W. Taylor. Part I. Leeds, October 1894.

It is now thirty-two years since the late Dr. J. Gwyn Jeffreys

published his account of the land and freshwater shells of the

British Islands. It formed the first volume of his well-known and
admirable ' British Conchology,' and has generally been accepted by

the conchologists of this country as the standard work upon this

branch of science. Other treatises have since been published, but

none of these, with the exception of Lovell Eeeve's ' Land and
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Freshwater Mollusks of tlie British Isles,' pretend to the complete-

ness aiul originality of JclTreys's work.

The loiij; interval since the ptiblication of that book, and the

numerous ehan<;es which have been made in classilication and in

nonu'uclature, are an answer to the (jucstion whether another

treatise on this subject was wanted.

Jud-^inp from the part of Mr. Taylor's work before us, it would
appear that the subject will be treated in a far more exhaustive

manner than has ever been attempted previously. We know from

the 'Journal of Conchology ' that the author was accumulating

material at least ten years ago, and therefore, as ample time in the

preparation of a work of this kind is so indispensable to ensure

thoroughness, we may anticipate a very full and detailed account of

the subject.

From a prospectus accompanying this part, it appears that the

work is to be completed in two volumes. The first will be devoted

to a general treatment of the subject, the ditlerent forms and cha-

racters of the shell, the mor[)hol(>gy of the animal, and descriptions

of the structure and functions of the various organs
;
geological and

geograj)hical distribution, habit-s, parasites, enemies, uses, develop-

ment, &c. The second volume will contain an account of the species

individually.

Part I. consists of 6-1 pages of text, illustrated with 13G process

blocks and one coloured plate as a frontis])iece.

It commences with a definition of conchology and a few remarks
upon the limitation of tlie subkingdom ^lollusca. The following

eight pages are devoted to classification, the scheme adopted being

that elaborated by Professor Kay Lankester in the * Encyclopaedia

Britannica.'

Nomenclature is then discussed, and instruction given in the

formation of generic and specific names. In talking of synonymy
our author informs us that ior Limncea perer/ra " over three hundred
names have been catalogued, all specifically synonymous I " Wc
sincerely trust that he will not burden his readers with a complete
list of them.

Thirty-six pages are occupied with various points iu connexion
with the shell. Its structure and chemical composition, the nume-
rous forms it assumes, and the various kinds of surface-ornamenta-

tion (sculpture) which adorn it are all exjdained, the descri])tions

being assisted with explanatory figures. The names associated with
the various parts of shells are expounded, and the manner in which
they are measured is also indicated. The rest of the part is occu-

]iied with some remarks upon species and varieties, and the various
causes which tend to their production.

The matter contained in this part, although having sjiecial

reference to the land and freshwater Mollusca, has a general bearing
on tlie science of conchology as a whole. It contains very few new
observations, but constitutes a clear and instructive rcsvinc of the
subjects treated of.

There are many students and collectors of British land and fresh-
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water shells in this country who have not the opportunity of con-

sulting scientific libraries, and to these a book like the present is

particularly welcome.

The iirintinp, pai)er, and general appearance of the work are all

that can be desired ; the figures, as a whole, are very good indeed, but

to state beneath each by whom the specimen was collected appears

rather unnecessary, being practically of no interest whatever to the

general student, although perhaps gratifying to the individuals

named, especially when the same illustration is employed several

times and the personal information is repeated in each instance.

The coloured plate, produced by chromo-lithography, is also very

successful ; the outlines of the different forms represented exhibit

great accuracy, and the coloration is not exaggerated.

Considering the need of such a work, the style in which it is

issued, and the completeness aimed at, there seems every proba-

bility of its gaining a wide circulation, and, in fact, superseding all

previous works on the subject.

MISCELLANEOUS.

On the Embryology of Gebia littoralis *. B\ P. Butschinskt,

of the University of Odessa.

So long ago as the j-ear 1882 a segmentation of the ova of

CalUanassa, belonging to the family Thalassinidte, was described

by C. Mereschkowski f. I am now in a position to furnish a com-
plete account of the development of Grhia littoralis. The definite

facts which I have obtained supplement in many respects the con-

ception of the embryonic development of the Decapods as it is

generally represented.

The ova of Gebia + possess a great abundance of food-yolk. The
initial segmentation takes place with them in the interior of the

ovum ; the first segmentation nucleus divides, together with the

accumulation of protoplasm surrounding it, into two, four, and eight

segmentation nuclei. All these nuclei travel towards the surface of

the ovum. The food-yolk takes no share in this process ; it com-
mences to collect more closely round the nuclei, and partly unites

• I shall publish in Russian a complete memoir on the development of
Gebia in the ' Memoires de la Societe des naturalistes de la Nouvelle-
Kussie a Odessa.'

t C. Mereschkowski, " Eine neue Art von Blastodermbildung bei den
Decapoden," Zool. Anz. v. Jahrg. no. 101 (1882).

X For fixing the ova I have employed boiling Perenyi's and Kleiner-
berg's solutions, or alcoholic sublimate solution. The best staining

reagents ai-e Grenacher's borax-cannine, Kleinenberg's ha matoxylin, and
haematin-alum. The objects after being saturated with evaporated
photoxylin and stained, were placed in a mixture of chloroform and
paraffin at a temperatme of 40°-45 C, and then in pure melted paraffin.
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with the unsojrraentcd central yolk-mass, but in part separates

entirely therefrom. With furtlier miiltiplifatioii of the blastoderm

cells the division in the yolk diniinislies and soon completely disap-

pears. Finally wo get a bhistula stage, consisting of a superficially

situated uniform layer of cells and an internal yolk-mass.

I must here remark that at this time some of the cells mi-
grate into the yolk and give rise to a small number of yolk-cells

(vitellophaga). These latter undergo a regressive metamorjthosis

and soon disajjpear almost entirely.

The rudiment of the embryo subsequently appears on the ventral

side of the ovum in the shape of a thickening of the blastoderm.

In the region of this rudiment there may be observed three separate

swellings or thickenings—a posterior thickening in the shape of

small groups of cells (caudal section), and, a little later, the ante-

rior paired rudiment of the optic lobes.

The formation of the germinal layers commences very early from
the cells, which, in consequence of the speedy multijilication of the

blastoderm cells, appear in the region of the posterior thickening.

It must be remarked that the entrance of the cells into the yolk

takes place either in the shape of compact masses or of a sac-shaped

depression.

On further multiplication the cells of tlie posterior thickening

become dispersed in the shape of a fan, for many of them pene-

trate deep into the yolk, while others, fewer in number, spread

out on the ventral surface. The former, on all sides separating

equally one from another, commence to permeate the yolk. Sub-

sequently, on the appearance of the thoracic appendages, all these

cells pass through the yolk and collect their scattered units on the

surface of the yolk-mass. They form the commencement of the

endoderm layer.

As regards the middle layer, this is also formed from the above-

mentioned cells of the posterior thickening, which spread out upon
the ventral surface. To these must further be added those cells

which arise, owing to the multiplication of the ectoderm cells, upon
the lateral thickenings of the embryo. The mesoderm cells at first

lie upon the ventral surface, and collect for the most part in the

protuberances, which subsecjuently give rise to the limbs. On its

first appearance the mesoderm layer has a paired structure, and
consists of cells arranged in two longitudinal rows.

The nervous system already commences in the Natiplius-8ta.ge to

develop from in front backwards in the shape of paired thickenings

of the ectoderm. In the stage which is just commencing to lead an

independent existence we may count eighteen ganglia, of which the

last is double.

The eyes are developed from the anterior thickenings of the ecto-

derm, which for a very long time present the appearance of an

undifferentiated aggregation of cells ; and it is only at the period of

Ann. cfc Maff. xV. IJist. Ser. 6. Vol. xv. 9
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the formation of the whole of the limbs that the outer layer is

divided off in the sliape of more columnar cells. Subsequentlj-, in

the stage whinh is ready to emerge from the egg, we observe the

appearance of the refractile nuclei and the pigment-mass in this

ectodennal rudiment.

It is interesting to note that at this stage I have observed a

formation of the ectodermal invagination in the base of the second

antenna. This invagination approaches the closed mesoderm sacs.

It is probable that this structure becomes the antennary gland.

At thL« period I also observed the formation of a pair of ecto-

dermal invaginations into the branchial chamber, which gradually

become modified into sacs.

As regards the mesoderm cells, these form no regular somites,

but are quite irregularly distributed. Besides the muscles, the heart

and the generative organs are also formed from these cells.

Until the appearance of the pigment in the eye, the heart arises

at the boundary between the thorax and abdomen. Here there

appears the earliest rudiment of the heart upon the dorsal side in

the form of a paired aggregation of the mesoderm cells. Cells are

protruded from the ventral side of these masses, and form the ventral

wall of the groove. The dorsal side of the heart remains for a

certain time open and covered by the ectoderm. The mesoderm
cells of the back soon appear from these same lateral masses, and
thus the oral sac of the heart is constituted.

The sexual organs arise in the latest stages of embryonic life, and
are situated as a paired mesodermal rudiment in the region of the

mid-gut beueath the heart. Here certain mesoderm cells rapidly

increase in bidk, and give rise to the commencement of the genital

cells.

The formation of the stomodaeum takes place earlier than that of

the proctodaeum. Both arise as invaginations of the ectoderm.

The mid-gut is produced from the cell-material of the endoderm,

and its development proceeds from two primitively separate endo-

dermal rudiments. The posterior rudiment has the form of two
shells (cups), and lies in intimate relation to the invagination of the

hind gut. The lips of the posterior shell are directed forwards.

Simultaneously a similar aggregation of endoderm cells is also formed
in the region of the stomodaeum. The lips of the anterior shell, on
the contrary, are directed backwards. At this time the inner lips

of the anterior and posterior shell fuse together, and thus there are

formed two rudiments, which are composed of columnar cylindrical

cells. Their edges grow towarls each other, although at the
moment of the escape of the embryo from the egg they have not

yet united, so that a portion of the dorsal and ventral walls of the
mid-gut still consists of scattered cells. At this time there may
already be observed in the posterior endodermal sac a division in a

longitudinal direction, which leads to the formation of the first

hepatic sacs.
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1

The latest chauges arc accomplislied after the escape of the emhryo
of Gelid Utloralis from the egg.

—

ZooL Anzeiger, xvii. Juhrg..

no. 45i', July IC, 1894, pp. 253-250.

On Gill-llkc Organs in certain Species of Sipunculus.

By Dr. \V. Fiscueu, ot liergedorf.

That the tentacles in Sipunculidie possess the faculty of respi-

ration was formerly a matter of almost universal belief. Lately,

however, at least in respect of certain genera, many doubts have
been expressed as to this. It had already been i)ointed out by
Brandt *, that in the case of Sipunculus nudus, L., the extraordinary

thickness of the layers of connective tissue in the tentacles would
militate against the view that respiration could be effected by
means of these organs. The same conclusion is also deduced by
Ward T, who had the op])ortunity of observing the living Sipunculus

nudus in an aquarium at widely different times and in very various

situations. This author states that he has seldom seen the tentacles

extruded and never for a longer period than from one to two
seconds ; in the retracted condition he does not believe that they

can be of any importance whatever for the purpose of respiration.

Moreover, he adds that since no connection can be shown to exist

between the bloud-vascular system and the coelome, the peripha-

ryngeal vascular ring and the two short contractile vessels would
present far too small a surface to the body-cavity to be able to

convey sufficient oxygen from the blood-vascular system to the

latter.

If it was thus impossible in the case of Sipunculus nudus to

concede to the tentacles the possession of a respiratory faculty, it

was natural to suppose that the skin might possibly be able to

discharge this function. In his paper on Sijiunculus nudus.

Andrea) i had already described dermal canals, which traverse the

entire body and lie in the region of the cutis close beneath the

cuticle and hypodermis ; the author terms these structures integu-

mentary canals (lutegumentalcaniile). He found them generally

packed with ova and blood-corpuscles, and he maintains that the

dermal layer, which separates them from the exterior, is sufficiently

thin to enable an exchange of gases to take place between the

coelomic fluid and the sea-water. \Vard, too, agrees with this

• Alex. Brandt, " Anat.-histologische Untersuchungen iiber Sijyininilut

yiiidus, L.," Monioiros do I'AcaJ. imp. des Sciences de St. Pt5tersbourg.

1870, t(im. xvi. no. 8.

t 11. B. Ward, "On some points in the Anatomy and Histology of
Sipunculus nudus, L.," Bull. Miis. Comp. Zool. xxi. (1691) pp. 14.*>-18:^

(3pk).
t Audrene, " Beitriigo zur Anatomic und Histologie des Sipunatlit.-^

nudus;' Zeitachrift f. wiss. Zoologie, Bd. 30, pp. L'Ul -208.
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view :
" The numerous dermal canals," he writes, " which run

close beneath the cuticle and hj-poderrais, are undoubtedly of

greater value for respiration and offer a far larger surface for the

direct transmission of oxjgen to the coclomic tluid than the entire

vascular system " *. The integumentary canals, as has been shown

by Vogt and Yung f, are in connection with the general body-

cavity, of whicli they are evaginations, so that their contents are

met with again in the oojlome ; they are found in the integument

of almost all species of tlie genus Sipunculus. I believe that I

have discovered a confirmation of this view in a specimen of Sijmn-

culus mundanus, Seleuka and Biilow, which was obtained by Horr

Passler near Esmeralda, in South America, and handed over to the

Hamburg Natural History Museum.
This worm at once excited my astonishment by the possession of

long, tuft-like processes from the integument of the middle portion

of the body, such as I had never observed before in a species of

Sijmncuhis. These structures are from 1 to 1| mm. in length, and

are consequently distinctly visible even to the naked eye. On
examination with a lens it is seen that these appendages are

situated upon linear elevations of the integument, which are

inclined at a somewhat acute angle to the longitudinal axis of the

body. Transverse sections showed that the tufts in question are

prolongations of the integumentary cavities which traverse the

cutis. Their contents are the same as those of the cavities, and

they possess a very thin skin, so that I do not hesitate to regard

them as organs of a branchial nature. They correspond in shape

to the pectinate gills of the body-segments of certain Annelids.

I have observed similar conditions in the ease of Sipunculus

australis, Kef., which diifers from all other species of the genus

Sipunculus in the possession of wart-like papillae on the proboscis

and in the glans (Eichel), which have hitherto been termed " dermal

bodies " (" Hautkorper "). Dermal bodies, however, are always

packed with glands or else with nerve-layers, while the warts of

Sijiunculus australis contain extraordinarily wide integumentary

canals, or even several of these structures, and are consequently

in no way comparable to true dermal bodies, but might rather

be interpreted as rudimentary branchial processes.

—

Zoologischer

Anzeiger, xvii. Jahrg., no. 457, September 24, 1894, pp. 333-335.

* [Ward's actual words are :
—" The numerous dermal canals close

under the hypodermis of S. nudus are unquestionably of great value in

respiration, and the region of the introvert, which is distinguished by
thin cuticular and muscular layers, actually not so thick as the walls of

the tentacular fold, presents a far greater sui-face for the transmission of

oxygen directly to the coelomic fluid than the entire vascular system "

{loc. at. p. 164).—Tbaxsl.]

t Vogt and Yung, ' Lehrbuch der prakt. vergl. Anatomic,' Bd. 1.
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XIV.— On the Luviinosity of Midges (Chironomidte). By
Petrr vSciimidt, of the Zoological Laboratory of the

Imperial University at St. Petersburg"^.

Four years ago it was shown by I. D. KusnezofFf, in a little

memoir of a bibliographical character, that the luminosity of

i^Iidges (Chironomitla3) had already been observed in the last

century.

For we find in Pallas \ the following lines, taken from a

letter written by Carl llablitz from Astrabad (Persia) :

—

" Besides this luminous insect (Lampj/ris)^ which is of very

frequent occurrence on the shore of the Bay of Astrabad, I

have likewise had occasion to observe that in the dark a light

also emanates from the gnats {Culex pipiens, L.). In fact, I

noticed this last autumn and in the spring of the present

year, since these insects had established themselves in multi-

tudes on board our ships."

It appears to be scarcely open to doubt that the above

quotation refers not to the luminosity of Culex^ but to that

of Chironomus §, since, on the one hand, no single subsequent

or previous statement exists as to the luminosity of the rirst-

• Translated by IL E. Austen from the ' Zoologische JahrbiiclitT.

—

Abtlieilun^ fiir Systeniatik, (leographie und Biolog^e der Thiere,' I3d. viii.

Heft 1 (Jt-na, 1894), pp. hS-m.
t "Zur Krage nach deni Leuchton der Diptoren,'' Wostnik Estestwos-

nanija, St. Petersbiirtr, 1800, no. 4, pp. lt)7-171 (in Russian).

\ ' S'fut' Nord. iieitr. zur physik. u. geojrr. Krd- u. Viilkerschreibunp;','

Bd. iv. 178.3 (referred to by Osten-Saeken, Ent. Mo. Mag. vol. xv. 1878,

no. 170, p. 43).

§ As Kusnezoff also presumes : vide loc. cit. p. 167.

Ann. & Mag. N, Hist. Ser. 6. Vol. xv. 10
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mentioned Diptevon, while, on the other, ahnost all the species

of Chironomus are extremely similar to the true gnats

(Culicida?) in outward ai)pearance, and in a superficial deter-

mination may easily be mistaken for them.

For a very long time the observation in question remained

altogether unnoticed and unconfirmed. It was not until the

year 1874 that the interesting fact was discovered for the

second time by W. D. Alenizyn, a member of the well-known

Aralo-Caspian Expedition, by whom it was published in a

communication addressed to our Naturalists' Society of St.

Petersburg*

.

During his sojourn on the Sea of Aral, and in the neigh-

bourhood of the mouth of the Amu Daria, Alenizyn was able

to observe that a multitude of actively luminous midges

settled on board ship. He also had an opportunity of

collecting these insects in alcohol, and of subsequently deter-

mining them to be a species of Chironoiaus.

The next statement on the subject of the phenomenon

which we are discussing is to be found in foreign literature.

In the year 1871 two luminous female specimens of Chiro-

nomns were observed by Dr. Brischke on the River Kadaune,

in Pomerania, and were determined by him to belong to

Chironomus tendens^ F.f
In the year 1884 luminous midges were observed on Lake

Issykkul by Prof. Ssorokin, the botanist, by whom specimens

were collected and Ibrwarded in alcohol to St. Petersburg.

On arrival they were examined by I. D. Kusnezoff, but, in

consequence of the bad state of their preservation, it was

impossible to determine them precisely |.

In addition to these statements from literature, I am able

to adduce a verbal communication from Ilerr I. K. Tarnani,

according to which luminous midges, probably also belonging

to the Chironomidse, were likewise observed near Taganrog,

on the Sea of Azov. The specimens of the insects which

were collected by Tarnani have unfortunately been lost.

During the pa:t year (1893) our Entomological Society

received a luminous Chironomusm a dry condition, forwarded

by Herr Christoph from Sarepta (Saratow).

The foregoing paragraphs are sufficient to show that the

luminosity of midges is a phenomenon which is of somewhat
widespread occurrence, although seldom observed by
specialists.

* In the Society's ' Trudy,' vol. vi. 1875, y. xi.

t " Leuchtende Dipteien," Deutsche eut. Zeit. Jahrg. xx. 1870, Heft 3.

Entom. Monatsblatter v. D. Kraatz, Berlin.

\ I. D. KusnezotF, loc. cit. p. 170.
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For my own part, I had the good fortune to be myself a

witness of this interesting manifestation while staying at

Lake Issykkul in the summer of 1892. Unfortunately I

arrived at the lake too late to be able to witness the pheno-
menon in the height of its brilliancy ; for, according to the

statements of the inhabitants of I'rshewalsk, tliu huninous

midges are most abundant at the beginning and in the middle

of June, while 1 did not reacli the spot until the commence-
ment of July. This is my explanation of the fact that it was
oidy with a considerable amount of trouble that I discovered

and obtained six specimens of the luminous insects in the

shrubs growing on the sliore of the lake, for otherwise,

according to the descriptions of the inhabitants, they frequently

appear in such multitudes that entire shrubs appear as if

aglow.

The specimens observed by me, of which one proved to be

a male and the remaining five females, shone very briglitly,

with a somewhat greenish phosphorescent light, which was
entirely similar to that of Lampi/ris, but materially differed

therefrom owing to its continuity and regularity.

Even when touched or actually thrown into alcohol the

insects still continue to shine, and apparently are able neither

to diminish their light nor to cause it to cease. In alcohol

the midges remain luminous for from three to four hours, as

was also previously found to hi the case by Alenizyn.

Unfortunately the only preservative fluid which 1 had with

me was 70° alcohol, and I was consequently obliged to be

content with bringing the specimens which 1 had collected

to ISt. Petersburg in the spirit.

ISince the phenomenon that I had observed interested me
in the highest degree, I proceeded in St. Petersburg to make
a closer examination of my specimens, and also consulted the

material brought back by fSsorokin and Alenizyn *.

As a matter of fact, the collection forwarded by Ssorokin

proved to be in a perfectly useless condition : the antennai,

legs, and in part also the wings of the majority of the speci-

mens were broken off, and their colour and markings appeared

to be greatly altered, so that it was not worth while to attempt

either a determination or description of the iasects, or even

an investigation of them by means of sections.

On the other hand, the collection, although such a small

* The former was kiadly huiuled over to me by Ilerr J, N. VVag-ner,

Keep-r in the Zoolo^ncal .Museum of the Uiiiver.tity ot" St. Petersburg',

the Uvtter by llerr J. A. I'ortSL'hiiisky from the collections of our Euto-
raological Society. 1 venture to tiilie this opportunity of expressing to

both of these gentlemen my warmest thanks.

10*
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one, brouglit back by myself, and the fairly large series

obtained by Aleiiizyn, afforded several specimens which

were perfectly well preserved.

On commencing the investigation I was thoroughly con-

vinced that the luminous species of Chironomus with which I

had to deal were new, and I consequently intended, with the

help of the tables contained in 8chiner's classical work
' Fauna Austriaca : Diptera,' to determine their systematic

position only approximately. My astonishment may there-

fore be imagined on finding in these tables a diagnosis which

corresponded with the majority of the specimens down to the

smallest details.

For it appeared that both all tlie midges brought back by
myself from Lake Issykkul, as well as tiie majority of those

collected by Alenizyn, belong to Chironomus intermedius, St.,

a species which, in the opinion of Schiner, is merely a variety

of the extremely common Chironomus plumosus, L., since the

two forms are distinguished one from another only by size,

and also in this respect transitional forms are found between

them *

It IS therefore possible that also certain females examined

by me. which exceed the stated dimensions of Ch. intermedius,

8t., are to be regarded as belonging to Gh. plumosus, L.

1 have determined certain smaller specimens among
Alenizyn's insects as Chironomus iendens, Fb., but am not

altogether convinced of the accuracy of this determination.

Besides the above, the same collection contained several

specimens of quite small midges, which proved to belong to

a species of Corethra, and yet are stated by Alenizyn f to be

actively luminous—a fact which is quite new to science.

Unfortunately 1 was not in a position to confirm my
determination by a comparison of the sj)ecimens examined

by me with any determined by a competent dlpterologist.

Kevcrtheless I find a confirmation, although an indirect

one, of ray opinion that the insects which I collected myself

at Lake Issykkul are really nothing else than Chironomus
intermediuSj St., in the fact that on dredging in the lake %

1 found a few specimens of the extremely characteristic larva

of Chironomus ijlumosus^ L. The larvae, which were like-

wise jncserved in alcohol, proved on closer investigation to

be absolutely identical with Reaumur's description and

* Vide Schiner, op. cit. Jjd. ii. p. 601.

t According to a communication from Ileir J. A. Portschinsky,

X In Kara->su Bay, near Prsliewalyli.
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figures*; it i^ well known, however, that the larva? of the
midges vary according to the individual species even much
more than do the imagines, and this favours the belief that

Chironomus phnnosus^ L., or Ch. intermedins^ Fb., the fonn
which is so closely allied to it, really occurs at Lake Tssykkul.

For the rest, however, the agreement of the diagnosis with
the insects examined by me is so striking that I have no
doubt whatever as to the correctness of ray determination.

It consequently follows from my investigation that the
luminous midges belong to species which are the commonest
and widely distributed, as had also once before been found to

be the case by Dr. Brischke {vide suprh).

We now have to discuss the explanation of their luminosity.
From the purely biological standpoint luminosity in animals

in general can be referred to two causes.

In the first place animals are luminous, which for this

purpose are provided with special luminous organs, and in

which this function plays one part or another in their life-

liistory, though the precise role may not always be manifest
to us—such as, for instance, our own Lampyris^ several exotic

insects, luminous crustaceans and fishes living at great
depths in the sea, &c.

In the second jdace, there are animals which are luminous
by means of luminous micro-organisms living upon them or
in them, which indeed, as is well known, also occasion the
luminosity of decaying substances (meat, fish, wood, and
similar bodies). In this instance we have to distinguish two
cases :

—

1. The micro-organisms may be harmless to the animal
and we must consequently regard them as " room-parasites "

(Raumparasiten), or even as commensals (since they perhaps
also benefit the animal by their luminosity, by attracting

its prey to it). The bacteria of the medusa Pelagia and
of the moUusk tholas^ discovered by R. Dubois!, may serve
as a case in point.

2. The micro-organisms may occur as veritjible parasites,

injurious to their host. Of this, however, we are at present

acquainted with only a single instance, which was brought
forward by A. Giard +, namely the luminosity of lalitrus.

* Reaumur, * Mem. pour serv, a I'hist. des Insectes,' vol. v. p. 38, tab. v.

Sgs. 1-5.

t li. Dubois, " Sur le role de la Bymbioae chez certains animaux marina
lumiiieux,'' Compt. Kend. Acad. Paris, t. cvii. 1888, p. 502.

X A. Giard, " 8ur riufection phos-pluiresc. ded Talitres et autres Crus-
tac^e;;," ConiptfS Ilendut', f?ept. 23, 188!>, p. 503 ; Ann. & Ma_'. Nat. Hist.

(0) iv. pp. 476-478 (1889) ; referred to in Centralbl. f. Bact. u. Parasiten-
kunde, iJd. vi. 1^89, p. (545 (I quote according to H^ricourt, " Les microbes
luniiueux," Revue iScient. t. xlv. Ie90, no. 15, p. 465).
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In the year 1889 the naturalist referred to observed a strongly

luminous Talitrus on the sea- shore near Wiinereux. A
specimen of this animal, which hitherto had never been

observed to possess luminous properties, shone so brightly

even by moonlight that it was distinctly recognizable at a

distance of several metres. Tlie light was of a greenish hue,

and came from the interior of the body, which glowed, not in

its various parts, but over the entire surface, even to the tips

of the antennse and feet, while the eyes alone formed two
black dots upon this luminous background. The luminous
individual moved very slowly upon the sand, instead of

jumping about energetically like the other non-luminous
members of the same species. On examining a foot belonging
to the luminous crustacean under the microscope, it was
found that it swarmed with micro-organisms [Micrococcus

phosphoreus'^) between the muscles, and that the muscles

themselves were seriously injured by them, Avhich was a

sufficient explanation of the sluggish movements of the

creature. Giard al«o succeeded in infecting with tliese

luminous micro-organisms the healthy non-luminous crus-

taceans, and in thereby inducing luminosity in them. The
animals became luminous in less than three days, continued
to be so for from three to six days, then commenced gradually

to become languid and motionless, and perished, as was also

the case with the original specimen, after from three to four

days more, while their bodies still continued to be luminous
for some hours.

It appears to me that the luminosity of the midges (Chiro-

nomidse) can, with the greatest probability, be regarded as

belonging to the same category as the case above recorded,

which, so far as I am aware, is at present entirely unique
;

this view is supported by the following points :

—

1. The luminosity appears not in peculiar s])ecially luminous
species, but in the most common and widely distributed

forms *.

2. The luminosity is (both in accordance with my own
observations, as also with the statements of Alenizyn and
Ssorokin) not localized at any one point, but embraces the
entire body and all its appendages (legs and antennas). The
luminosity is also entirely independent of the will of the
animal, and still persists for a long time even in alcohol {vide

suprh). I have even found a Chironomus which was caught
in a spider's web and already partially sucked dry by the

* The luminous specimens of the species of Corethra brought back
by AJenizyn likewise appear to belong to one of the most ordinary forms

;

but I did uot succeed in determining them more precisely.
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spider (the head was bitten off), and nevertheless its body
was luniinous, although not so brightly as in the case of the

living insects.

3. The luminous insects ai*e very sluggish, whereby they

differ considerably from our own midges belonging to the

same species. In his communication on the subject of the

luminous insects observed on the Sea of Aral, Alenizyn writes

as follows*:—"I have observed no independent movements
on the j)art of the insects ; those that I took in my hands
remained perfectly motionless. On being touched a few
individuals appeared to make indistinct movements, but they
usually fell down when this was done, and, since they
collected for the most part on tiie outside of the ship's

bulwarks, they thus dropped into the water." Almost the

same statement is also made by Ssorokin as to the luminous
Cliirononiidte on Lake Issykkul f, and from my own expe-
rience I can but confirm his words. According to the state-

ments of the inhabitants the luminous insects are very rarely

seen in flight, but always sit almost motionless on the

branches of the bushes, a fact of which I was likewise able

to convince myself. It is sufficient to hold a small box, a

glass, or simply one's open hand beneath the luminous insect,

and to shake the branch slightly, whereupon the midge falls

down into the box or into the hand, and does not even
attempt to fly away. Altogether the luminous insect conveys
the impression of a sickly and, at any rate, an abnormal
individual.

4. Neither by Kusnezoff J, who examined the collection

forwarded by Ssorokin, nor by myself by means of making
sections (borax-carmine and paraffin) were any structures

whatever discovered resembling luminous organs. The fairly

well-]jreserved midges which were obtained by Alenizyn (my
own are in a much worse state of preservation, since I had
cairied them in tubes with ordinary corks, in consequence of

which the spirit probably evaporated to a certain extent)

pxiiibit in the sections only a strongly developed fat-body

with its typical widely areolate cells.

5. The males are luminous as much as the females, and,

consequently, the luminosity can scarcely be of service from
a sexual point of view ; it is self-evident that the luminosity

cannot either serve as a lure, since tlie midges are not preda-

ceous insects.

The analogy between the first three points and the above-

quoted observations of Giard is so obvious that it scarcely

• Loc. cit. vol. xii. t I. D. Kusnezoflf, loc. cit. p. 170,

X Loc. cit. p. 170.
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needs further discussion. This analogy, as also the last two

points, tends, however, to show that the cause also of the

luminosity is the same as in tlie case of Talitrus^ and that,

consequently, we are here likewise confronted with an infection

by luminous micro-organisms.

In order to convince ourselves of the justice of this

assumption, manifestly the simplest plan would be, as Giard

has done, directly to demonstrate the presence of the micro-

organisms.

Herein, unfortunately, owing to the fact that the state of

preservation of the objects leaves so much to be desired, I

have not succeeded.

I have attempted to employ various staining reagents for

bacteria (methylene-blue-eosin, gentian-violet. Gram's and the

Gram-Glinther metliod), but without obtaining a distinctly

positive result.

It is true tliat in many cells of the fat-body, enclosed in

plasma, granules were to be seen which took a strong stain
;

but whether these are micro-organisms or merely some kind

of concretions or decomposition-products of tlie cells, it is

impossible to determine, so long as one is not in a position to

examine a fresh specimen, or, at least, preparations for the

purpose of comparison derived from the ordinary non-luminous

Chironomus.

Manifestly the best proof would be the success of attempts

at infection, as in the case of Talitrus.

As yet, therefore, we must forego, for a while, the final

decision of the interesting question as to the causes of the

luminosity of the midges, since all the points adduced are

to be regarded really as only indirect, not as direct, proofs;

and if I have ventured to decide in favour of the bacterial

cause of a phenomenon which has at present received so little

investigation, it is on account of two reasons :

—

1. Because I am convinced that the arguments which
have been adduced are still fairly weighty ones, and render

the bacterial origin of the luminosity at least in the highest

degree possible.

2. Because I considered that any explanation of the

interesting phenomenon whatever, based upon facts, is at

any rate better than none.

It was also my purpose once more to direct tlie attention

of naturalists to the phenomenon in question, and thereby,

perhaps, to stimulate someone to make a closer investigation.

It appears to me to be possible that the luminous midges
also occur in Western Europe, as is already shown by the

obseryation of Brischkc; isolated at present though it be.
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Above all, however, Russian naturalists have good oppor-

tunity to make closer acquaintance with the plienoraenon,

since in our territories in certain localities (e. g. on Lake
Issykkul) it may be observed not as an exception, but rather

as the rule.

Tlie question as to the causes of tlie luminosity of the

midges appears to me to possess a high biological interest and
to be worth an exhaustive investigation, even for the reason

that, should my hypotheses be confirmed, this phenomenon
would constitute the second instance of bacterial-patliological

Inminosily in animals.

St. Petershurfr,

March 1W>4.

XV.

—

Description qf'n new Eagie-Ra// from Muscat.

By G. A. BOULENGER, F.R.S.

Rhinoptera Jayakari.

Teeth in nine rows, those of the median row of the upper

jaw eight times as broad as long, and nearly twice as broad

as those next to them ; median teeth of the lower jaw six

times as broad as long and once and a half as broad as those

next to them. Disk once and three fourths as broad as long.

Head as long as broad ; snout emarginate ; the width of the

mouth nearly equals its distance from the end of the snout.

Skin smooth. Tail two tilths of the total length. Blackish

above, whitish beneath.

millim.

Total length 740
Length of disk 450
Width of disk Z.'K)

Length of head 130

Width of head 130

Diameter of eye 15

Width of mouth 85

A single male specimen, a skin; presented to the British

Museum by Surgeon-Major A. S. G. Jayakar.

By its dentitiun this sjjccies stands nearest to the Atlantic

i?. Jussieuij Cuv. {brasilicnsis, J. Miill.), which is only

known to me from the descriptions ; but it can be easily

distinguished by its short tail, the tail of R. Jussieui being

more than twice as long as the disk.
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XVI.— On the Devonian Ichthyodorulite^ Byssacanthus.

By A. Smith Woodward, F.L.S.

Among the remarkable Paleozoic fish-spines still awaiting

determination, the Devonian fossil Byssacanthus is one of the

most interesting-. It was originally described by Agassiz *

as related to the contemporaneous Elasmobranch tin-spine

Onchvs, differing from the latter in the great expansion of its

hollow base. Tlie typical specimens, ascribed to two species

both by Agassiz t and E, von Eichwald |, were obtained from

the Devonian of the Government of St. Peteisburg, Russia.

Another form was described by Barrois in 1875 § from the

Upper Devonian of Couvin, in the Ardennes ; while some

difficultly determinable spines (perhaps Cephalaspidian cornua)

from the Old Bed Sandstone of Bromyard, Herefordshire,

•were also placed under the generic name Byssacanthus in

Agassiz's work already cited 1|.

The specimens from. Herefordshire may be neglected as

worthless ; and the present writer has not yet had the privi-

lege of examining the fossil described by Dr. Barrois. A
study of all the examples of the typical Byssacanth^is, how-

ever, now to be seen in the Museums of Jurjeff (Dorpat) and

St. Petersburg has convinced the writer that a slight advance

can already be made in determining its affinities. The
following notes are thus published in the hope of directing

attention to the subject.

The most satisfactory specimens, all nevertheless frag-

mentary, are preserved in the Geological Museum of the

University of Jurjeff (Dorpat); and, by the kindness of

Professor Loewinson-Lessing, one duplicate example has now
been exchanged with the British Museum. All these were

obtained from the Devonian of Livonia (in association with

Psamrnosteus, IJeterosieus, Bojnosteus, and Asterolejns) ^ and

they appear to belong to the type-species of the genus, jS^ssa-

canthus crenulatus.

The spine exhibits a small central cavity even in its more

constricted part, and its expanded basal portion is correctly

described as hollow ; but, as shown by the specimen in the

* L. Agassiz, ' Poiss. Foss. Vieux Gres Rouge ' (184o), pp. Ill, 116.

t Loc. cit.

X E. von Eichwald, ' Lethsea Rossica,' vol. i. (1860) p. 1598.

§ C. Barrois, "Sur le Byssacanthus Gosseleti/' Comptes Rendus Assoc.

Fran?. 1874 (1875), pp. 3«1, 382.

II
Op. cit. p. Ill ( = Onchus arcuatus, L. Agassiz, ' Poiss. Foss.' vol. iii.

p. 7, pi. i. figs. .3-5).
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British Museum (no. P. 7031), these two cavities are entirely

separated. The sh'irhtly hf)llow is])ine, in fact, is fixed U])Oii

a ridire-sliajiod plate, and the concavity of tiie latter is not

directly continued into the central canal of the former. Other
specimens afford still fnrther information, and one of the best

at Juijeff is roughly outlined in the accompanying diagram.

Byssacanthus crenulatus, Aga^siz ; outline of imperfect plate, (a) from
below, (b) from the side, of the natural size.—Devonian ; Livonia.
[University of Jurjeff (Dorpat).]

This fossil, though wanting the upper part of the spine and
imperfect on one side of the base, proves that Byssacanthus
was originally fixed to (and continuous with) the keel of a
plate, which had well-defined boundaries for articulation with
adjoining plates. It seems to have been bilaterally sym-
metrical, though this is not absolutely certain

; and its outline

when viewed trom below (fig, a) bears a remarkable resem-
blance to that of the anterior median dorsal plate of the Astero-
lepida?. If there is any justification for this comparison, the

spine is shown to have been directed backwards. The super-

ficial ridged ornament of the spine terminates below and
passes into a tubercular ornament on the basal plate.

The ridge of the plate is scarcely thickened, and the tissue is

very dense in all parts of the fossil, exhibiting only minute
vascular spaces when viewed in section with a lens. The
visceral aspect of the plate is quite smooth, though pierced with
minute vascular canals, and fractured surfaces show that its
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innermost layer is formed of superposed delicate lamelhe. A
transverse section of the spine in the British Museum
examined microsco})ical]y exhibits neither bone-cells nor

distinctly recognizable vascular dentine. The small vascular

canals are surrounded by concentric lamellie of seemingly

stiuctureless tissue; and the only appearances suggestive of

the canaliculi of vascular dentine are observed in the series of

prominences \\hicli are thrust from the central core into the

distinctly seiiarable outermost layer of the spine. There is

no thick zone of lamella? concentric with the median cavity,

such as is described by Kohon in Onchus *
; but some are con-

centric with the wavy border of the peripheral layer already

mentioned, and it is unfortunate that the precise nature of the

latter cannot be discerned in the section examined.

Byssacanthus is thus proved to be not an ordinary Elasmo-

branch spine; and it is extremely probable that the fossil

belongs to a totally distinct group. At present the writer

would compare it with the spinous plate of the Ostracoderra

Ceraspis'\y though this is distinguished by its remarkable

thickness of coarsely cancellated tissue, and we as yet have

no information concerning its microscopical structure. Among
known Ostracodermi the histology of Byssacanthus is most

nearly paralleled by that of the Pteraspidians ; and the recog-

nition of the other elements which must have entered into the

same armature as the spinous plate will be awaited with

interest.

XVII.— On Thecodontosaurus and Palseosaurus.

By H. G. Seeley, F.R.S.+

The well-known memoir by Dr. Henry Riley and Mr. Samuel

Stutchbury on three distinct Saurian animals discovered in

1834 in the Magnesian Conglomerate on Durdham Down,
near Bristol, was communicated to the Geological Society in

1836, and published in the Transactions of the Society in

1840. Those fossil animals from the Trias became known
as Thecodontosaurus antiqaus (Trans. Geol. Soc. 2nd ser.

* J. V. EohoD, " Die Obersiluriscben Fische von Oesel," ^lem. Acad.

Imp. Sci. St. Petersbourg, [7] vol. xli. no. o (1893;, jip. 41-45, pi. ii.

fig. 58.

+ C. Scbliiter, Sitzungsb. niederrhein. Gesell. Bonn, 1887, p. 120 ; A. S.

Woodward, Catal. Foss. Fisbes-Brit. Mu3. pt. ii. (1891) p. 233.

X Read before tbe Geolo-jical Society of London, June 22, 1892, as

Part o of " Contributions to Knowledge of the Sauriscbia of Europe and

Africa."
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vol. V. pi. xxix. figs. 1 and 2), Paheosaurus cylindrodon {I.e.

fig. 4), and Pala'osaunts plat//odon (A c. fig. .0). The separa-

tion of these genera has not been unitormly adopted, though
they aj)pear to havti been founded Uj)on good characters. In

Thecodontosnurus the serrations upon the cutting-margins of

the teeth are inclined obliquely upward, somewhat like the

condition in Dimodosauru^. In Palceosaurus the corre-

sponding serrations are at right angles to the cutting-margin

of the tooth, as in Met/alosaurus. Therefore the dental

characters suggest a possible reference of the fixssils to distinct

families. But the nature of the serration has not always
been accurately represented, since in the British Museum
Catalogue of Fossil Reptiles, part i. p. 174, fig. 3, the lateral

serrations on the tooth of Palffosaurus j)latyodon are shown as

though they were directed obliquely upward ; and, in harmony
with this figure, tiie species is referred to the genus Tlieco-

dontosaurus.

Messrs. lliley and Stutchbury made no attempt to divide

the bones which they found between their two genera.

Sir 11. Owen, in 1841-42, in the Report of the British

Association, recognized a resemblance between the teeth of

T'hecodontosaurus, which he describes correctly, and the teeth

of Iihopalodon of Fischer, whicli are serrated in a different

way *, though there may be no implication that the serrations

are identical, since, while Thecoduntosaurus is said to have
the serrations directed vertically upward, the tooth-crown in

Palaosaurus is said to be traversed by " two opposite finely

serrated ridges, as in Tliecodontosaurus and Rhopalodon.^^

The authors who first made these animals known described,

in addition to teeth and jaw, vertebra3, ribs, chevron-bone,

and bones which were regarded as coracoid, humerus, radius,

ischium, femur, tibia, fibula, metatarsal or metacarpal bones,

and claw-phalanges. !Sir K. Owen [1. c.) grouped the more
important bones under the genus Tahrosaurus. He recog-

nizes resemblances in the vertebne to Teleosaurus and
UhijuchosauruSj in the humerus to li/ii/nc/wsaurus, and in the
femur to Crocodiles and Megalosaurus. The tooth in both
genera is regarded as Lacertian in form, and Thecodont in

implantation. The pectoral and probably the pelvic arch
are regard(;d as Lacertian. The double-headed ribs and
other vertebral characters, and the proportions of the limbs,

are interpreted as Crocodilian.

These animals were afterwards referred to a distinct order

under the name Theeodontia ; and wiien they were redescribed

in Sir K. Owen's * Pala3ontology,' ed. 2, 1861, p. 275, the

* [Trans. Roy. Soc. vol, B cvi. 1894, pi. Ixiii. Hg. '2~\
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comparison -with Bhopahdon was omitted. An aflfinity is

recognized with Dinosaurs and Crocodiles in the articulation

of the ribs by a head and tubercle. The sacrum is said to

include at least three vertebrae ; and there are said to be

obscure indications of a clavicle.

In 1869-70 (Quart. Journ. Geol. Soc. vol. xxvi. p. 42)

Prof. Huxley adduced evidence that these animals might

be conveniently classed under the Dinosauria, and he

doubted their generic separation. In revising the state of

knowledge at that time he regarded the teeth of one as

Scelidosauroid and of the other as Megalosauroid. All the

bones are spoken of as 1'hecodontosaurian, without attempt

to refer them to the two generic types. The coracoid of

Messrs. Riley and Stutchbury was interpreted as a frag-

mentary ilium, and the radius as a tibia. Prof. Huxley may
be inferred to have doubted the identification of the ischium,

since it is mentioned, like the coracoid and radius, in inverted

commas ; but no other interpretation is suggested.

Professor v. Zittel has kept these genera separate (Handb.
d. Palffontologie, iii. pp. 721, 722), and has given a good
figure of the serrations upon the tooth of Paheosaurus.

After examining the collection exhibited in the Bristol

Museum, I regard the ischium of 1836, which is still em-
bedded in the matrix, as an imperfect example of a

humerus. From this it would follow that the deposit contains

two types of humerus as well as two types of teeth.

If the specimen of humerus originally figured in 1840 {I. c.

pi. XXX. lig. 1) is associated with the jaw with vertically

serrated teeth as Ther.odontosaurus, then the humeri nos. 118
and 57, Bristol Museum, and the specimen in question (no. 66)

may be the type of another genus, such as is indicated by
the teeth of Falceosaurus.

If the ilium which Prof. Huxley figured (Quart. Journ.

Geol. Soc. vol. xxvi. pi. iii. fig. 7) is accepted as the type

ilium of Falceosaurus y then the iliac bones preserved in the

slab numbered Q'S must be referred to two species. That
which shows the external aspect of the left ilium is not unlike

the specimen just referred to, except that it is smaller. It

has the same general form as the ilium of Zanclodon Qaenstedti

(Phil. Trans. Boy. Soc. vol. B xlvi. 1889, p. 283). There is

the same kind of open acetabular arch, the same prolonga-

tion torward of the pubic pedicle, a like convexity of the

superior iliac crest, which has similar anterior and posterior

extension. The only differences which could be regarded as

specific are that the Bristol fossil has the ischiac pedicle

relatively rather wider, and the posterior process of the crest
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of the ilium rather lonjj^or and deeper, though tiiese differences

are no more tlian mi^ht he attributed to age. Since the teeth

of Zauclodon appear to he. of the same general type as that of

Pidd'osdurus pluti/odon, there is strong probability that this

ilium is rightly referred to Rdiposnuras.

The second example in slab 63 is a mould from the internal

surface of an ilium. It closely resembles in contour the ilium

of an alligator. The acetabulum appears to be more nearly

closed than in the first specimen, and the anterior contour of

the pubic j)rocess is convex from above down, instead of being

straight, and it appears to be relatively wider than the ischiac

process. Hence, although the bones are right and left, are

similar in size and general form, and occur in proximity in

the same slab, it cannot be inferred that they belong to the

same individual or the same species of Palrcosaurus.

There is a slab in the Bristol Museum containing a bone

which is broken at each of its four extremities, at present

without number, which may possibly prove to be the ilium of

l^hecodontosaurus when divested of matrix.

The bones have unfortunately become scattered, so tliat the

unique treasures, which derive their chief value from being

naturally associated portions of skeletons, can never again

be brought together. Tiie Bristol collection is by far the

most important. Some of the bones, like the scapula and
femur, differ considerably in size. The bones retained at

Bristol comprise dorsal, sacral *, and caudal vertebrae, scapula,

and ap])arently the coracoid, humerus, ulna, metacarpals,

ilium, femur, tibia, fibula, metatarsals, and phalanges. The
bones which are fairly complete are the ilium, femur, tibia,

humerus, and ulna ; and u[)on tlicm the dimensions of the

animals must be based.

Ihc Vertebra'.

The vertebraj are short and slender relatively to tiie length

of the limb-bones; and the tail gives no indication of large

size of the bodies of the vertebraj, which is seen in some
Saurischia.

There is a somewhat elongated specimen in the Bristol

]\luseum named cervical vertebra, wliich does not show any
typical characters of that region of the skeleton. The re-

maining ten vcrtebrie are dorsal and caudal. It is impossible

to distinguish the genus to which they belong, though the

ciiaracters of the sacrum make it probable that they belong

» I have not seen the sacrum. It is Hj^'ured in Quart. Jouru. Gool.
Soc. vol. XXVI. pi. iii. liga. 9, 10.
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to Palceosaiinis. Tlie vertebrae already figured are indicated

by the numbers 17, 18, 19, 25, 27, and 38. Tlie new
materials show that the caudal vertebrre steadily decrease in

length as they diminisli in size, and that the neural spine is

inclined backward, and finally disappears, though the zyga-

pophjses persist in the smallest vertebree preserved.

Fiff. 1.

A dorsal rib of Pakeosaiirus, showiup: capitular aud tubercular

articulatious. lu slab no. 63 (Brist. Mus.). \ nat. size.

A slender dorsal rib is preserved in slab 63 (fig. 1), which

shows the tubercular and capitular facets to be nearly equal,

each about -^ inch wide, and divided by a notch which is

somewhat wider. The rib appears to have been directed down-
ward, as though it were an early dorsal. The specimen

numbered 32 is stouter, has larger articular facets, and a

greater depth over the articulation ; only about 3 inches of

its length is preserved. These ribs are compressed from

front to back and are flattened on the external curved surface.

The fossil described as a clavicle has much the aspect of a rib.

The dorsal vertebra no. 13 Brist. Mus. has the charac-

teristic excavation beneath the transverse process, which is

margined by anterior and posterior buttresses, which diverge

as they descend. The centrum is lyV inch long. Its articular

face is flattened, with a margin slightly rounded ; it is 1 inch

deep and somewhat narrower. The sides of the centrum are

gently concave in lengtli, with a flattened aspect ; the base is

rounded from side to side. The zygapophysial processes are

well developed.

No. 14 Brist, Mus. shows the anterior position of the para-

pophysial facet for the head of the rib. It also shows that

the neural spine is compressed from side to side and elevated,

though only preserved for a height of y^o inch. Below the

neural arch the centrum shows on the side a longitudinal

concave impression.

No. 10 Brist. Mus. is a dorsal vertebra showing a thick

vertical neural spine and strong transverse processes, which
appear to be notched out in the anterior margins, as among
Crocodiles.

The caudal vertebra no. 17 Brist. Mus. has the centrum

1-1^ inch long, y^j inch high in front, and y^^ inch high behind.

The measurement from the hinder border of the base of the
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centrum to the summit of the neural spine is lyV inch. It is

interesting^ as j)rcserving the chevron-bouc in natural articu-

lation and for showinj^ that the ])osterior facet for tiiis Cone is

twice as wide as the anterior facet. The proportions of the
centrum are Crocodilian rather than 8aurischian.

The caudal vertebra in slab 60 Brist. Mus. is 1 1^ inch
long. The articular faces of the centrum are about -|% inch
deep anteriorly and })osteriorly. The vertebra is posterior in

position to no. 17, for the transverse process has become
reduced to a tubercle. The height to the summit of the
neural spine is Ij'V inch. (See fig. 3, c.)

No. 19 Brist. Mus. includes three small caudal vertebrae

in which the neural spine is lost. The centrums are each
about Yo inch long. The postzygapophyses are received
between the jirczygapophyses, indicating a vertical movement.
The contour between the zygapophyses longitudinally is

concave.

lUum of Palgeosaurus. (Figs. 2 and 3.)

The iliac bones already referred to which occur in the slab

no. 63 are associated with a caudal vertebra, double-headed
ribs, proximal end of a tibia, a fragment of fibula, and other

remains. The anterior angle of the ilium is small and appears
to be imperfect, and the posterior angle is worn. The gently
convex superior crest is 3i inches long as preserved. Its

middle part approximates towards the sacrum, owing to the

Fisr. 2.

Iijchiac process.

External aspect of left ilium of Palceosaurus.

Brist. Mus. no. 63. g nat. size.

outward reflexion of the anterior angle, whicii makes the

superior contour of the crest of tlie bone concave in length.

The posterior angle of the crest is much more prolonged than

the anterior angle, so that one half of the bone is behind tlie

posterior border of the acetabulum. The superior and inferior

edges of this process converge, but they are subparallei and

Ann. <t- Mag. N. Hist. Ser. 6. Vol. xv. 1

1
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the process is about -f^)
i"ch deep. The anterior process is

indistinctly defined, and M'as produced somewhat forward

to a point wliich was not in advance of the pubic j^rocess.

The acetabulum is an arch with its anterior side inclined

forward at an angle of 45° ; the posterior side is shorter and

more vertical. The pubic process which forms the anterior

border is IfV inch long and margins the front of the acetabu-

lum, with a long oblique ridge.

The hinder border of the acetabulum is at first sharp, but

as it ascends it is reflected upward, so as to be flattened or

concave on the underside of the posterior process of the ilium.

The acetabulum is perforated by an arch which is similar in

contour to the external outline of the acetabulum. This

specimen differs from that figured by Professor Huxley in

being smaller, in a more acute notch between the anterior

process of the ilium and tlie pubic process, in the much less

excavation of the notch between the pubic and ischiac pro-

cesses, in the relatively greater length of the pubic process

and of the anterior process of the ilium, which characters

may possibly be more than individual variation.

Fig. 3.

Natural impression from the internal surface of the right ilium of a

species of Palceosaurus. A caudal vertebra (c) in the same slab is

drawn posterior to the ilium. Brist. Mus. no. 63. \ nat. size.

An example of a right ilium on slab 63, which shows the

internal aspect (fig. 3), does not display any marks of attach-

ment to the vertebrae, resembling in this Megalosaurs rather

than Crocodiles. It is as large as in an alligator about 10 feet

long. There is the same large development of the posterior

process of the ilium seen in all Triassic Saurischia, which is

also present in existing Crocodiles, but the margins of the

posterior process appear to approximate more rapidly, so as

to terminate in a rounded extremity. Only the crest of the

ilium is preserved, and this shows that the anterior angle was
reflected outward, making the bone concave in length. All

the lower portion of the ilium is indicated by a mould of the
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bone wliicli is lost, which is convex from front to back and
does not show a very distinct outline between tlie pubic and
ischiac processes. The anterior border of the ilium is convex
trom above downward, and the notch between it and the

anterior process of the ilium is more open than in the other

specimen. The bone is larjjjer, has the pubic process stroni^er,

and the notch between the processes evidently less excavated,

80 that it appears to indicate a distinct type of animal.

? Ilium o/" Thecodontosaurus.

Another type of ilium, if correctly identified, is referable to

a ditferent genus. With this type of ilium I sliould be

disposed to associate the humerus oriLjinally Hi^ured by Riley

and Stutchbury (/. c. pi. xxx. tig. 1) and the fragments of

jaw referred to Thecodontosaui'us. 1 have not seen any form

of femur which could be attributed to Thecodontosaurus, and
the bulk of the remains are referable to Pakeosnurus both on
the grounds of osteological affinity between llie several parts

of the skeleton and of association.

Femur of Palaeosaurus. (Fig. 4.)

The femur no. 67 is the type figured by the original

describers of Pahposaiirus. As preserved it is more than

10 inches long, is exposed on the ventral aspect, and has a

slight sigmoid curve. The proximal articular surface is

transversely truncated and the head of the bone is convexly

rounded and directed inward. The transverse measurement
through the head of the bone outward is 2-fij inches ; below

the head the bone contracts and the lateral contour is concave.

The infero-latcral trochanter, regarded as the trochanter

minor, begins about 2 inches below the proximal end. It is

a longitudinal plate, compressed from side to side, about

2 inches long; a slight ridge is prolonged from it down the

shaft towards tiie inner condyle. Below the lateral trochanter

the shaft becomes slightly narrower. It widens again in its

lower third, where the direction of the bone is a little down-
ward, so that the superior surface is convex. The inferior

surface of the head of the bone is convex from sitle to side,

and the inferior surface of the distal end is concave both in

length and breadth. The lateral position of the trochanter

minor necessarily gives an aspect of great depth in that

position, and the bone has an infiated aspect at the inner side

about the trochanter. The distal end ot the bone is flattened

on the inner side, but rounded. The transverse width at the
11*
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terminal fracture was at least Ija inches. The bone appears

to have been reconstructed.

Many other specimens indicate portions of femora, and are

catalogued under the numbers 68, 69, 72, 75, 37, 82, 89, and

99. Some of these are free from matrix and show the

characters of the femur in detail.

Fig. 4.

Proximal articulation.

Trochanter
minor.

Trochanter major.

Left femur of Palceosaurus. Brist. Mus. no. 68. ^ nat. size.

No. 68 (fig. 4) is tlie proximal end of a femur which shows

both the external and lateral trochanters. The head of the bone

is compressed from above downward, flattened superiorly, and

more convex on the underside. It is less directed inward

than in the type, fully IjV inch broad, and -f^ inch thick.

The internal border is concave, the external border convex.

At ]yV inch from the proximal end, where the head of the bone

has contracted somewhat both in breadth and thickness, is the

small external trochanter major, which is a small spur

directed upward, scarcely separated from the shaft, suggesting

in this respect the similar trochanter in Zanclodon, though in

ciiaracters of the head of the bone Paloiosaurus is less Mega-
losaurian. The inferior lateral trochanter is in the corre-

sponding position to that of Zandodon. It is 2x% inches from

the proximal end, and therefore less like Dimodosaurus.

The external trochanter is much less distinctly defined tlian is

usual in Saurischians. By means of tliree rugosities it

extends transversely across the upper surface of the head of

the bone.

No. 69 illustrates the character of the distal end *. The

Three distinct specimens are indicated under tliis number.
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distal condyles are rounded from back to front, tlattcncd on
the inner side, and oblique on the external border. The bone is

l-HF inch thick at the condyle. This larger condyle is sepa-

rated by a concavity which extends on to the base of the

articular surface from the smaller external condyle, beyond
which is the oblique conij)res.sed external border of the bone.

The transverse width of the distal end is 2-{'^ inches. The
specimens of femur differ considerably in size and character;

some apparently indicate bones not more than 6 inches in

length and more slender than others, as though different

species were mixed together.

The Tibia o/'Paljeosaurus. (Fig. 5.)

The tibia figured in 1840 still remains the only complete
specimen. It is apparently in less excellent preservation at

the distal end than when originally drawn, and without the

aid of a second specimen its characters might have remained
in uncertainty. The specimen no. 76 is 7 inches long, very
slender in the middle of the shaft, and expanded at both
extremities. The transverse width of the proximal end is

2-ftr inches as exposed, measuring obliquely from the anterior

border of the cnoniial crest to the inner posterior angle of the

articulation. The width of the bone behind is about 1^ inch,

and its external lateral measurement is about as much. As
in the s{)ccimen 77 a figured by Professor Huxley, the external

border has a distinct fibular concavity
; but the forms of the

proximal articular surfaces of the two specimens are different.

The cnemial crest is elevated slightly above the articular

surface for the femur. The posterior margin of the proximal

femoral articulation of the tibia is rounded in the usual way,
as though for contact with the condyles of the femur. The
shaft is slightly more than ^ inch wide in the middle, the

distal end is l-]\ inch wide, notched on the anterior border,

and has a subquadrate form.

There is a remarkable general resemblance between this

bone and the tibia which 1 have described as Agrosaunis
(Quart. Journ. Geol. Soc. 1891, vol. xlvii. p. 1(J4), in which,

however, the expansion of the proximal end appears to be
relatively greater ; and the notch at the distal end aj)j)cars

to be in about a line Avith the cnemial crest, while in

Agrosaurus it is obviously lateral and on the fibular side.

JSo. 53 (fig. 5) is a fragment a little over 3 inches long,

showing the distal end of a more slender tibia, in which the

bone wants the transverse expansion which characterizes the

type species no. 76. The distal end is subquadrate, about
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-^ inch in eacli measurement, and slightly ol)lique, as in Agro-

saurus. It is shown to be a right tibia by the manner in

which the surface from wliich the astragalus has become lost is

excavated on its external border, as in A(jrosannis ; so that the

Anterior aspect. Fibular aspect.

Distal articular

surface.

Dist il end of the left tibia of Pala-osaunis. Brist. Mus. no. 53.

4 nat. size.

astragalus must have been subquadrate, but, as in many Saur-

ischians, deepest on the fibular border. Tiiere is an indication

by an ascending groove of a small ascending talon, making
some aj)proach to Dimosaurus.

The tibia on slab 63 shows less than 6 inches of its proximal

end, which is only 2 inches wide, and has the cnemial crest

defined by a small superior cavity, which is continued down-
ward by the fibular groove on tlie external aspect. The
shaft of the bone is about j-^ inch wide in the middle, and

appears to be expanding slightly towards the distal fracture.

The Fibula o/" Palaeosaurus. (Fig. 6.)

A bone which I regard as being the left fibula agrees

closely with the tibia in its length, is of about the same
dimensions as the tibia no. 76 in the shaft, though but

little expanded at the proximal and distal ends. It may have
belonged to a species with rather more robust bones, such as

is indicated by the slab tibia, no. 63. The distal extremity,

which is exposed in lateral view, is strong and moderately
expanded, like the distal end of the tibia no. 76, which it

resembles in size. It has a convexly truncated distal end,

which is about 1^% inch wide. The bone is somewhat
imperfect in fracture, but has a slender shaft | inch wide, with

subparallel sides ; the oblique proximal end widens to about
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1 iiicli, chiotly prolonged on the posterior margin. The
proximal end has therefore the aspect of being inclined a

little back\v;ird, and compressed at the articulation. It

Distal.

Lateral aspect of the 6bula of Paleeosaurus. Brist. Mus. no. 42.

4- nat. size.

appears to be flattened from side to side. The proximal

articulation appears to be at right angles to that of the

distal end.

No tarsal bones are preserved.

The Metatarsus o/ Palaeosaurus.

The metatarsus is represented by several bones. No. 79
is a left metatarsal 4^ inches long, ^^ inch wide at the distal

extremity, and ^ inch wide above the distal articulation. Its

proximal end is stout, fully an inch wide, oblique to the

distal end, and inclined outward.

The type specimen is 8^ inches long,
-i^jj

inch wide at the

distal end, j*^ inch wide in the lower third, and lyV inch

wide at the proximal end, which, as usual, is concave on the

under surface and oblique. No. 83 is a little smaller, the

metatarsal being 3 inches long, with tiie proximal end jV inch

wide and -j^j inch deep. These measurements arc such that the

bones might all belong to one foot, and they are provisionally

referred to Paleeosaurus.
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The number of phalanges preserved is small ; the longest,

lyV inch long and fx,- inch wide, is a flattened bone, concave

on the external border and straight on the inner border. Its

articular surfaces are particularly well ossified, and rounded

distally in pulley shape, like those of the metatarsal bones.

Another phalangeal bone is I7V iwch long. These measure-

ments are in harmony with those usual in allied animals. I

liave nothing to add to the account of the claw-phalanges

given by Riley and Stutchbury.

No. 87 is compressed from side to side, is about 2 inches

long, and presents a type very similar to the claws of

Dimodosoiirus, but less wide.

From the close similarity of form which these metatarsal and
phalangeal bones offer to the bones of the foot in Crocodiles,

I am led to believe that the animals were plantigrade.

The ease with which a joint is made by the astragalus does

not seem to necessarily imply a vertical position for the meta-

tarsus, although that pulley-joint is found in birds. The meta-

tarsus of most birds is not adapted for application to the ground

in the same way as the \vide metatarsus formed of separate

bones which is found in these Saurischia.

The Shoulder-girdle in Palaiosaurus.

Various examples of the scapula and coracoid occur, but

they are all very imperfect. The principal specimens are

numbered 89, 90, 91, 97, 59. Notwithstanding the imper-

fection of preservation, there is no doubt that the scapula was
comparatively slender and short. It expanded a little at the

free end, had both the anterior and posterior margins concave,

widened greatly towards the coracoid, where it extended

transversely forward. The different specimens vary a good

deal in the width of the shaft. One of tlie smallest specimens,

no. 90, very imperfect on the anterior coracoid end, and
obviously broken at the extremity of the blade, is 6 inches

long. As preserved the coracoid end is 2 inches wide, with

an indication of a notch in the middle, which I take to mark
the limit of the foramen towards the articular portion of the

bone. The blade narrowsin the middle to f'o inch, and expands
towards the free end, probably to more than 1| inch. No. 91,

which has the form of the blade of a scapula, is 1 inch wide in

the narrow part and 2 inches wide at the free extremity. It,

however, shows no indication of the proximal end, and I

cannot affirm that the bone is certainly a scapula, for its form
is not unlike what might be expected in the blade of a pubis.
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No. i)7 is Jill instructive tVagment ((i^^ 7), sliowiii/j; the

articular eiul of the scapula in an uncompressed condition.

Kunipral articulnr
surf'iice.

Scapula of Palceosaurns. Jurist. Mas. no. U7. 4- nat. size.

The principal specimen, no. 80, is exposed on tiie internal

aspect, and consequently shows no indication of the articular

surface and only a slight film of the coracoid and a ])ortion of

the impression from which the bone is lost. The scapula is

concave in length on the posterior surface, with a sharp ante-

rior border, which was reflected outward in the region in

which the thickening of the anterior crest of the scapula is

usucilly found. The bone does not appear to have been more
than 0^ inches long ; it is 1^ incii wide towards the free end,

1 inch wide in the middle, 2y^ inches wide towards the

iiumeral articulation ; but it is fractured in front, and probably

had a width of 3^ inches. The coracoid is very imperfectly

indicated in this and the other specimens in which it appears

to be ])artially preserved. The substance of the coracoid is

YQ inch thick, which is only half the thickness of the fractured

anterior margin of the scapula. There is some indication that

the surfaces of scaj)ula and coracoid, which contributed to

make the articulation for the humerus, met each other at an

angle. Both these surfaces exceed an inch in length. There

is a slight eminence on the surface on the cast in the region

of the coracoid, which may indicate a foramen. It seems

])robable that the scapuhe here referred to belong to different

species ; and it might be anticipated that Palivoaaurus will

liave a comparatively large and strong articulation in the

shoulder-girdle when comj)ared with Thecodontoscwrus. It is

possible that the bone no. 90 may pertain to the 1 itter genus
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if it is to be regarded as scapula, while 89 and 97 may be

referred to Palcposaitrus.

Humerus o/'Tliecodontosaurus.

The specimens 95 and 96 are portions of the same bone,

and are the type of the humerus of T/iecodontosaurus, which is

remarkable for the comparative straightness of its inner side,

the concavity of its external border, and the relatively small

proximal expansion given to the bone by the radial crest, which

appears to be equalled by the width of the distal end, though

the radial crest is imperfectly preserved. This humerus is

remarkably flattened, and has the proximal and distal articu-

lations in the same plane. The bone is exposed, so as to

show the superior surface at the proximal end, and the inferior

as]-ect at the distal end. The bone is much straighter, less

twisted, more expanded transversely at the distal end, and

less expanded in the radial crest than any Saurischian

humerus known to me ; and it differs in all these characters

from the other humeri found in the same deposit. The
length of the bone is 6^ inches ; the least width of the shaft,

j^ inch, is above the middle. The greatest width of the

articular part of the head of the bone exceeds an inch ; the

head is slightly tumid and directed upward ; while the radial

crest, which is not conspicuously se])arate from the shaft,

increases the width on the radial side to about 2 inches.

There appears to have been a smooth, sharp, short margin

between the articular head and the compressed vertical

tuberosity of the outer border of the crest, which was about

^ inch long.

The distal end widens to about 2x^o inches. The external

margin is prolonged in a convex curve on to the distal

margin. The distal articular surface is concave from side to

side, and therefore saddle-shaped, seeing that it is rounded

from above downward. Above the articular surface the bone

is slightly impressed, as though by the ulna. The contours

of the bone at first sight approximate to those of Belodon
;

but the resemblance is superficial, since in that genus it is

the internal border of the bone which is concave and the

external which is nearly straight. There can be no doubt

that, in so far as the bone diverges from ordinary Saurischia,

it approaches towards existing Lizards.

Humerus q/"Palseosaurus. (Figs. 8 and 9.)

Besides the Thecodont type, there is tlie badly preserved

bone originally described as ischium, which is a large right
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humerus. It has lost both proximal and distal ends, but has
the radial crest preserved, showinj^ a type in which the
proximal end of the bone was greatly expanded relatively to

the distal end ; and this type conforms to the Saurischian
plan. It is very well n-presented by the humerus 118, wliich

is similarly imperfect distally and h;is lost the radial crest, but
preserves the articuhir liead. The rii^ht humerus no. 37 also

has the articular head and radial crest imperfect, but preserves

the distal end of the bone. These specimens appear to be
referable to more than one species; but the plan of the bone
is the same in them all, so that an idea of the form of the

humerus in Palao^aurus may be gathered from them.

Fio:. 8.

Radi&l creat.

Pi'oximul nrticulation.

Di-tal fracture.

Inferior n.^pect of a rip^ht humerus of Palcposaunis, showing the proximal
articulation ; imperfect distally. Brist. Mus. no. 118. 4 nat. size.

The transverse width of no. 66 at the base of the radial

crest is 3i inches ; but since the head of the bone is broken
away, the transverse measurement was probably not less than

4 inches. The shaft is | inch thick, and the compressed
tuberosity of the radial crest is l-j^y ii^ch long. The large

radial crest extends for a considerable distance down the

length of the shaft, and the length of the bone, of which
indications are preserved, amounted to 7 inches, without

evidence of the extremity of either proximal or distal end.

No. 118 is a smaller bone (fig. 8), with a transverse width
of the shaft of about yV inch, whicii is similar in size to no. 37.

The complete proximal outline of tiie articular head is convex.

The head is directed inward at an angle of 45° to the length of

the shaft, and appears also to be twisted at an angle of 45° to
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the distal end. It is about H inch lon^;. Beyond this

articular surface the unusually expanded radial crest is

exposed, so that it is reflected downward, forming an open
angle with the head. The measurement from the inferior

border of the radial crest to the proximal articular surface is

3^ inches, and the extreme width of the proximal end, as

preserved, 3| inches. This expanded proximal surface is

concave from side to side, with a median depression pro-

longed distally till it passes into the ridge which divides the

distal end into a narrow oblique internal area, and a wide
flattened external area, inclined to the inner surface at a great

angle. The proximal articular surface, compressed from
above downward, becomes narrower from within outward, and
appears to have much the same relation to the radial crest

as the corresponding parts of the humerus in Crocodiles. The
radial crest at its outer inferior border is fully yu ii^ch thick,

and the length of its inferior border, as preserved, is about

2y''o inches. At the distal fracture the bone is about lyV inch

wide and j% inch thick, and thickest on the inner border.

Fiff. 9.

Distal articnlation

Plight humerus of Palaosanrun. showing part of the distal articulation
;

the proximal end is imperfect. Brist. Mus. no. .37. -^ nat. size.

No. 37 (fig. 9) appears to indicate the length of the bone
as being 6;^ inches, w ith the articular ends less perfectly ossified

than in Thecodontosaurus
;

the large radial crest is prolonged
for about halfway down the length of the humerus. There
a]jpear to be two condyles at the distal end, which measure
about 1 ,% inch from side to side as preserved. There is a
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concavity above tlie distal condyles, and the bone has a com-
pressed aspect on tiiis inferior surface. The condyles are

rounded, moderately develojied ; the internal condyle is

broken. Tlie bone has the usual sliyiit sigmoid curve ; it

thickens towards the proximal articulation. The measure-

ment from the proximal articular surface to tlie inferior angle

of the radial crest is 3j"^,, inches. This bone is similar to the

humerus of Zanclodon figured by Plieningcr in all its cha-

racters, except that its radial crest appears to have a rather

greater transverse width.

Ulna. (Fig. 10.)

A specimen, no. 46 (fig. 10.), originally figured by Riley and

Stutehbury as the tibia, may be the ulna of Paheosauras. The
absence of curvature in the bone is not opposed to its being so

identified, and the develo))ment of the proximal olecranon

process is an aj^proximation to Pareiasaurus, wliich is also

found in Stegosaurus (Marsh, Am. Journ. tSci. vol. xix.

pi. viii. fig. 3).

Fig. 10.

Proximal end.

Distal end.

Lateral aspect of the ulna. Brist. Mus. no. 46. ; nat. siize.

The ulna is about 4/^ inches long, concave on the anterior

and posterior outlines, It'ij inch wide, with the distal end
convex from front to back, witliout sign of excavation of the

distal end.

The proximal end is 1^ inch wide, with the articular

surface slightly concave from front to back, margined by a
distinct anterior edge like that seen in other examples of

tiie tSaurisehian ulna, with tlie articular surface inclined to

look upward and forward. There is a wide compressed
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olecranon crest, wliicli extends proxiraally above tlie articula-

tion, somewhat like the cnemial crest of tlie tibia in Di'modo-

saiirus. The middle of the shaft is ^ incli wide. On the

supposition that the specimen is exposed on its internal

aspect, the condition of the distal end would present nothinj^

remarkable. The relative shortness of the bone as compared
with tlie humerus of Palceosaurus seems to me in harmony
with what might be expected from the known proportions of

the fore and hind limbs.

The onlv element of the fore limb, besides the ulna, which

can be recognized with any probability is a small metacarpal,

which is much more slender than the metatarsal bones and

more perfectly rounded at the distal extremity, and it is

shorter.

In all parts of Palceosaurus which can be compared witii

ZanclodoHj such as the ilium, humerus, femur, and scapula,

there is a strong resemblance, though the differences are

marked in the tibia and details of the femur, especially the

distal end, so that it does not follow that the pubis and

ischium were quite the same in both generic types. The
proportions of Paheosaurus appear to have been those of a

Crocodile, though the tail was probably shorter. The femur

may be taken at 10^ inches long and the tibia at 7 inches ; so

that it is difficult to believe that the body of the animal was

lifted off the ground by the limbs. The humerus is 7 inches

long and the ulna nearly 5 inches long. The Crocodilian

character and size of the ilium are remarkable in relation to

this shortness of the limbs, as showing persistence of character

in the iliac bone, and presumably of habit in the animals

thus characterized.

I desire to thank Mr. Swayne and Air. E. Wilson for the

facilities afforded me in examining the collection of bones in

the Bristol Museum.

After these notes on English Triassic Saurischia were

written and in the hands of the Geological Society of London,
Professor Marsh published notes on Triassic Dinosaurs in the
' American Journal of Science ' in June 1892. The text

which refers to the Bristol specimens is limited to a few

lines ; the fossils being classed under the genus Thecodonto-

sau7-u8, which is compared with the American genus Anchi-

saurus.
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Professor Marah fii^urcs the base of the skull of [Theco-

dontosaurus] platyodon^ of which no example is known in this

country in any niust'uni.

Figures are also giveii of the bones of the left fore lejij of

the same species, in which are shown the scapula and'cora-

coid, the humerus, radius, ulna, two carpal bones, and five

metacarpals. There are three digits bearing claws with two,

three, and four j)halanges ; the fourth digit has three minute

phalanges, and in the fifth a hypothetical phalange is indi-

cated. The claws decrease in size from the tirst to the third.

No such specimen exists in this country. The forms of the

bones are similar to those which 1 have attributed to Palceo-

saurus platyodon, with which they correspond in proportion,

though, as the figure is one-fourth natural size, the animal

appears to be slightly smaller tlian that of which I have given

particulars. It is unexpected to find so Crocodilian a type of

limb witii the metatarsals extended as though they were
carried vertically.

As the Bristol Museum specimens all came from a working
long since closed, it would be interesting to learn the source

from which these important new materials have been obtained.

XVII I.

—

Descriptions of Four new Species of Terrestrial

MoUuscafrom South Africa. By JaMFLS CosMO Melvill,
M.A., F.L.S., and John IIkn-ry Ponsonby', F.Z.S.

[Plate XII.]

Ziiigis delicata, S[). n. (PI. XII. figs. 1, 1 a.)

Z. ter^ta iinperforata, depresso-orbiculari, tenui, nitida, corneo-

suceineata ; aufractihus sex, apud sutiiras impressis, fere la;vibus,

sub lente infra suturas et circa regionem umbilicarem transversim

teuuissimo striatis, striis mox evauidis, loiigitudinaliter irregu-

lariter oblique liratis, ultimo anfractu apud medium Ucvissimo;

apertura ovata
;

peristomate tcuui, axi coluraellari albescente,

l)aulhim incra.ssato.

Long. 0, lat. Kj mill.

Hah. Knysna {Cox).

An extremely beautiful, imperforate, transparent species, of

a dark brown warm amber colour ; thin, fragile, depressed

orbicular in form, six-whorled, with much flattened spire and
apex; apparently quite smooth and shining, but with the aid

of a lens the.-surface below the suture is seen to be very finely
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transversely striate, and this is also the case round the

umbilical region, the strijB towards the middle of the last

^vhorl soon ceasing; the mouth is thin, simple; aperture

rotund-ovate, columellar axis slightly thickened, white.

iSeveral specimens.

Ihlix [Trachycystis) Alcocki, sp. n. (PI. XII. figs. 2, 2a.)

//, testa anguste umbilicata, depresso-conica, apico mammillato, ad

peripheriam obtusangulata ; anfractibus sex, veutricosulis, uadique

transversim tenui-striatis, striis sericeis, longitudinaliter epider-

mide evanida contectis, oblique costulatis, ultimo, apud periphe-

riam praicipue, setiforo ; apertura lunata, compressa ; peristomate

tenui, simplici, apud marginem columellarem pauUum rellexo.

Long. 4, lat. 8 mill.

Hab. Kowie {Crawford).

Several specimens of a little shell apparently distinct from

its allies. In the setose epidermis it resembles H. tricho-

steiroma^ M. & P., and is also near U. Loveni (Kr.), but is more
depressed than that species.

Achatina Churchilliana, sp. n. (PI. XII. fig. 3.)

A. testa pyramidato-fusiformi, solidiuscula, apud apicem obtusa
;

anfractibus septem, tumidulis, ad suturas subimpressis, supra,

apud suturas, indistincte granato-striatis, infra applanatis, laevibus,

epidermide tenui cinereo-ochracea tectis, anfractu ultimo pro-

duct© ; apertura oblonga
;
peristomate simplici.

Long. 3, lat. 1-50 unc.

Hah. Natal [G. C. Churchil\Esq.).

This plain-looking Achatina is doubtless one of the natal-

ensis group, but we cannot identify it with any of the hitherto

described species. The limits of variation in this genus have

not, so far, been studied, and the local forms merit more

attention than they have yet received. The label attached to

the specimen, now unique, in the Owens College Museum, Man-
chester, is as follows :

—" Bulimus. G. C. Churchill, Esq.

Port Natal."

We have much pleasure in connecting with this shell the

name of our friend Mr. Churchill, of Clifton, Bristol, so well

known in botanical and other scientific circles.

Cyclostoma foveolatum^ sp. n. (PL XII. figs. 4, 4 a.)

C. testa anguste sed profunde umbilicata, effuso-pyramidata, cinerea

;

anfractibus quiuque, ventricosis, nunc unicoloribus, nunc vittis
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trnnsvci'sis bi- vel tri-eingulatis (ultimo rapide accroscento), trans-

versim obscure !m}i;iibvto-f;ostiitis, simul ac ad basin, circa umltili-

cuiu, ct coiitertiiu (pra'cipue circa aiifractuni ultimuni) ])uncti3

vol fovois intorstiriMlil)Us rcf^ularibus trans%-ersim clathrato-

succinctis; apertura rotunda, ochracea ;
peristoinato albo, coii-

tinuo, siinplici, jjarura rolloxo ; operculo paucispirali, uonnali.

Louf,'. 17"o(t, lat. 15 mill.

]Iab. " S. Africa."

This particularly interesting form seems uniformly to

(lifter from both the protean C. lujatnm, Miill., and all other

allies in the deep transverse interstitial j)itting, espe-

cially conspicuous on the penultimate and last whorls, and

giving a character to the siiell at first siglit. We have

seen several specimens, all precisely similar in character, but

diff*ering in marking, some being plain and ash-coloured,

without any transverse banding. That this banding is

present (though often obscured) in all specimens is, however,

evident by the maikiTigs showing tlnougli the ochraceous

interior; the peristome is white, continuous, slightly retlexed.

The sj)eciniens we have seen have the ordinary normal oper-

culum of liyatuin &c.

We also give additional figures of Natalina ChapUai and

Dorcasia in/iluzana, sujiplomentary to those in our last paper

(Ann. ct Mag. >'at. Hist. ser. G, vol. xiv., August 1894,

plate i.).

EXPLANATION OF PLATE XIL

Fi'ffS. 1, 1 rt. Zinyis delicata.

Fiys. 2, '2 a. Trac/ii/ci/sfi.'s Alcocki.

Fitj. 3. Achalina Church t'/lidiia.

Fii/. 4. t'l/clvstotiKifovcoldfuin.

Fitj. A a. Ditto, sliowinir •sculpture (oiilari^^ed).

Fiys. o--') b. yutdliiia t'haplini.

Fiys. (3, 6 a. Dorcasia iiihluzana.

XIX.— On a New and Natural Orouping of some of the

Oriental Genera o/"Mygalumorpha2, with Descriptions ofneio

Genera and Species. By R. 1. POCOCK.

[riuio X.]

The spiders which form the subject of the present paper have

been recently referred by Mons. E. Simon* to three distinct

« Hist. Nut. de3 Arai<?n^es, i. pt. 1, pp. 13i', 174.

Ann. <& Mag, N. Hist. Ser. 6. Vol, xv. 12
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sections of his subfamily Aviculariinse, namely the Phlogieaj,

Selenocosmiege, and the Poecilotherieag, which may be tabu-

lated in the following order :

—

1. rHi,OGiK,"E.

—

*Orp/i»(rcu.f, Luzon; Chilohrachyx^ Ceylon; PMoijius,

ludo- and Austro-Malaya; Coremiocneinis, I'iuaug.

2. Selknocosmik-^.—*Lo.romp/ialia, Phonei/usa (-^vn. JInrpaxotherid),

JlyMerocraU's, Harpactira, *PeUnobius, Ethiopian Refrion ; *En-
cyocrates, Madagascar ; *Ephehopu^, loc. ? ; Selenocosmia, Indo-
Malaya; *Lampropelma, Ins. Sangir; *Haplopclma, Borneo;
*Ciiri<)paciopus, Tenasserini ; Haploclastus, S. India : and, possibly,

Ontothymu!!, Pinang.

3. PcECiT.OTHEBiE-E.

—

Pcccilot/terkt, S. India, Ceylon ; Scodra, W, Africa.

It is to be supposed that the above were regarded as natural

groups ; and since the Poecilotherieffl were treated quite apart

from the rest of the Old-World genera and in connexion with

the Neotropical group of Aviculariege, we may conclude that

these two grou))s were looked upon as related to each other,

and that the Indian genus Posciiotheria was not regarded as

having any near relationship with other Oriental forms.

j\loreover, the above-given arrangement of the genera indi-

cates, I take it, that the Oriental genera of Selenocosmieae

are more nearly allied to the African genera of the same
group than they are to the Oriental Phiogieai. But, after

working over some of the material of the Aviculariidie con-

tained in the British Museum, the conclusion has been forced

upon me, tirstly, that Simon's sections are largely artificial,

and, secondly, that the genera referred to them may be other-

wise grouped, so as to form assemblages which may be

regarded as natural, inasmuch as they agree, (1) in the

possession of constant characters, and (2) in their geographical

distribution.

In the first place it may be stated that none of the Oriental

genera appear to me to be especially related to the Ethiopian,

or, to put it more accurately, the genera composing either of

the two groups into which the Oriental genera fall are more
nearly related inter se than any one of them is to any Ethio-

pian genus known to me. This conclusion serves at once to

separate off the Ethiopian genera, which I do not propose to

deal further with here, except to state that I provisionally

divide them into the following three sections :

—

* Genera that ai'e unliLowu to me in nature are murked with an
asterisk.
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a. Scodra.

b. Lo.ioin/)/i<i/ia, Phonei/usa (sic), Jli/sterocra(ei, Pelinubius *.

c. Jlarpactiia,

But I do not jet wish to express any opinion rc^^ardin;^

the rehitionsliip of those i[;rouj)3 to each other or to any other

section of the AvicuhiriiihTi.

Turning now to the Oriental forms, we find that they fall

into two distinct sections, which I propose, at least provi-

sionally, to regard as families. They may be grou[)cd as

follows :

—

1. OaxiTnorTnNin.K.

—

Ona'/hocfttmts, Voc, Meigui ; Omothymus, Tho-
rell, PinaiiiT ; Phonniiif/ochilus, uov., Borneo; Citharof/nathus,

nov., Ikirut'O ; Melopwus, \\u\. { = Selvnocosmia, Simon, in part),

JSiaiu.

2. Selk.nocosmiid.t:.— Ila/ihclasfus, Sim., S. India ; Pacilof/ieria, Sim.,

S. India, Ceylon ; t'liilohradtys, Karsch, S. India, Ceylon ; Mxsa-
t/ett's, nov., Biunia to Mergui (":' Pldoyius of Simon and Thoi'ell,

in part); Li/ro(/}itithii.s, nov., A,s.<ani; Corcmiocnemis, Simon,
I'inanp ; &'/cii(iti//ius, nov., Qneensland ; 'Sele/icco-smia, Au.--s.,Java

\c. ; PhliMjuts, Simon, Austro-.Malaya ; Piu/mopoetcs, nov., East
Indies.

These two families are based mainly upon the presence

of the stridulating-organs that they possess between the outer

surface of the mandible and the inner surface of the coxa of the

palp. One of these organs, which was briefly described many
years ago by Prof. Wood-Mason, is found well developed in

all the genera of Selenocosmiida3, with the single exception

of JIaptoc/astitSj where the club-sliaped rods are wanting

;

and the other, which has already been described by myself in

* Natural iScience ' for January 1895 fj is found with but little

structural variation in all the genera of Ornithoctonidaj. Of
course 1 have not been able to establish tiie presence of either

of these organs in genera that are unknown to me ; but

analogy leads me to suppose that either one or the other will

be found in JJapIojjelma, Lai/ipropeliaa, Ci/riopagopus^ and

* Mtms. Simon appears to me to have fallen into error over tlie deter-

Uiiiiation of soma of these {renera. For instance, the type of Phoiietjusa

is not Greoji of Karscli, iw he states, but belniuUuia of Karsch (<•/". lierl.

enl. Zeitschr. 18.S4, p. 348), because this was the only .species referred U)

the fjenus when tlie latter was tirst estaWished. Ji.it suice, according to

Simon, belandaun is c<jngeneric with his sjiecies aiitilope, which is the

tyjHj of JlurjuLiotfieria, it necessarily follows that /Iar/iit.i'i(/teria is syno-

nymous with I fionei/n.t(i. 'I'liis lea^es the so-calh'il genus of which Greefi

of Karsch is the type without a name. I hesitate, however, to supply
this apparent deficiency, oa the ground that the material at my disposal

ticems lo indicate that ^r'/r^t is congeneric with the type of Jli/.ttin/cratcs,

t " Musical Boxes in Spiders.'' Fig. i) of this pajier siiouid have been
described as a Mimayetfif, and not as a I'/ujiiiii/ii/uc/iitui.

12*
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Orphnctcns. And if one may be permitted to guess, I would

succgest that the first-named will perhaps fall into the Ornitho-

ctonida^ and the last three into the Selenocosmiidte.

Ko oro-an resembling either of those mentioned above is

found in any genus that I have examined of the following

Keotropical groups :—Avicularieai, Eurypelmatete, Thera-

phose^e, and HomoeommatefB ; nor yet in the African genera

above enumerated. The South-African Harpactira, how-

ever, has a peculiar arrangement of hairs on the outer surface

of the mandible, there being a dense scopula above and a

naked space below it ; but upon this naked area there is one

or more curved rows of hairs which have evidently been

derived from the fringe which borders the lower edge of the

mandible.

Family Selenocosmiidge, nov.

With the exception of Haploclastus, which will, perhaps,

have to be separated from it, this new family is tolerably

compact. It is characterized by the possession of a stridu-

lating-organ, composed of a series of thickened rods, upon

the inner surface of the coxa of the palp, and of a corre-

sponding series of spiniform hairs or of spicules upon the

lower half of the external surface of the mandible. The
fovea on the carapace is generally small, linear, transverse or

crescentic, with the concavity forwards (it is larger in PsalmO'

jjoeus). The legs are either without spines or with merely a

few short ones at the apex of the protarsi or tibiaj. In the

male, so far as is known, there is no spur on the tibia of the

anterior legs. This, at least, is the case in the male of

Pctciloiheria^ Chilohrachys, Musagetes, Phlogius, and Seleno-

cosmia.

Yet, although thus intimately allied, the genera with which

1 am acquainted fall readily into the following sections :

—

A. Pacilvtheria.

B. Chilohrachys, Mmagetes.

C. Selenoco.wu'a, I'hloyius.

D. Coremiocnemis, Lyrognathus, Selenotypus.

E. Psalmopa-us.

The mutual affinities of these sections are at present puzzling,

and it is impossible to represent them accurately in a dichoto-

mous synoptical table. It seems to me tliat A is related to

B, B to C, C to D, to E, and E to A. I venture therefore

to attempt to express tliis roundabout relationship by the

ollowing diagram :

—
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At present I am disposed to think that, on the whole, tlie

most primitive of these frroups is C or D. For example,

the strikers on tlie mandible in C are much less specialized

than in A or B, since they are clearly nothing but long

thickened hairs, whereas in A and B the hairs have been
modified into granuliforra spicules or genuine rigid spines.

Moreover, A appears to be more specialized than B in the

great develo])ment of its scopulje, which, I take it, is a criterion

of specialization. In the same way E is more specialized

than C, and thus approaches A ; and, lastly, if the larger

size of the fourth leg is a primitive character, as seems not

unlikely, the group D is more primitive than C.

N.B.—The species coming from British India, Burma, and

Ceylon, which are here briefly described, I propose to discuss

at greater length on some future occasion.

Synopsis of the Genera.

a. Coxa of palp furnished inside with scattered irre-

gularly arran<red longer and shorUir spines and
spiniform sette ; without a fringe beluw the

suture ; mandible with a few iiTegularly ar-

ranged, long, stout, but apically tiliforni setre,

mixed up with the iuferi(jr fringe of red hairs. . Haploclastus, Sim.
b. Coxa of palp furni-shed inside with a cluster or

row of club-shaped rods.

a'. The outer surface of the mandible furnished

below and behind with long stout setie, as in

Hajdoctaatus ; the inner surface of the coxa
of the palp withuut so definite a fringe below
the suture, the " keys '' comjwsed of a thick

cluster of club-shaped rodd (except I'mlmo-
piiux).

a''. Legs of the fourth pair noticeably stronger

than those of the first and clothed dis-

tally with long erect setjc ; tarsal pads of

the fourth leg completely divided by a row
of setje.

a'. The fourth leg stouter than the first, its

firotarsal pad entire and extending, at

east on the inner side, almost up to the
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base of the segment
;
pad on protarsus of

third covering' almost the whole of the

fce'>ment Lyroynathus, nov.

V^. The fourth leg scarcely stouter than the

tirst ; its protarsal pad divided and situa-

ted on the distal fourth of the length of

the segment
;

protarsal pad of third

covering about half or two thirds of the

segment.
«'. Eyes of anterior row straight, the lateral

only a little smaller than the median,

the posterior lateral of largish size

;

fovea small, narrower than ocular

tubercle ; labium narrower, only a
little wider, than the ocular tubercle. . Coremiocneinis, Sim.

b*. Eyes of the front row recurved, the

lateral a little behind the median and
only about half their size ; the poste-

rior lateral eyes also minute ; ocular

tubercle high, not wide, narrower than

the fovea, which is very' deep and
strong ; labium very large, nearly twice

as wide as the ocular tubercle Selenotypus, nov.

i'. Legs of the fourth pair shorter and thinner

than those of the first, and normally hairy,

a\ Fads on the legs narrower, those on the

third protarsus covering only half the

segment ; pad on tarsus of fourth wholly
or partially divided by setfe ; mandible

without an external scopula, but with

many spiniform setse below ; keys on tlie

coxa of palp numerous; fovea on the

carapace shallow and crescentic Selenocosmia, Auss.,

and Phlogius, Sim.

i*. Pads and hairs on the legs developed

almost as in Poscilotheria
;
protarsus of

third leg scopulate to the base ;
pad of

the fomlh tarsus entire ; mandible with

external scopula and only a few spiniform

setfe ; keys composed of a single series of

rods ; fovea deep and straight trans-

versely Pxabnopoem, nor.

V. The outer surface of the mandible furnished

below and behind with a cluster of granules

or short spines, which increase in length to-

wards the lower edge, which bears, in addition,

a few longer spines ; the " keys '" on the coxa

of the palp composed of a single series of rods,

between which and the suture there lies a
thick fringe of long hairs.

a'. Pads on the feet very wide ; the tarsal pad
of the fourth undivided ; fovea small, trans-

versely linear ; with one or more tubercles

amongst the keys on the coxa of palp .... Poecilothena, Sim.

i*. Pads on the feet narrower ; the tarsal pad of

the fourth wholly or parti.ally divided by

d
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setae : keys on the pulp and strikers on tlie

uiaiuliUe more numerous; no tubercles

mixed up witii the keys on the palp.

a'. Claws of the legs toothed ChilobrachySjK&rsch.

b'. Claws of legs simple, unarmed Musar/etes, nov.

Genus PtECiLOTHEUiA, Simon.

Synopsis of the Species.

Femora of all the legs brown or black beneath, at

least not striped ; fringes of hairs on the maxilla}

and mandibles brighter red; carapace adorned with

very distinct tine whitish lines, radiating from the

fovea ; sides of tlie ujj])er surface of the abdomen
blacker, the median band shorter and generally

indistinctly divided into two series of large pale

spots ; the tubercle on tlie coxa of the palp lying

in the middle of the line of keys suffused, sp. n.*

Femora of some or all of the legs white or yellow

beneath and ornamented with strong black stripes;

carapace without distinct radiating whitish lines,

but (at least in the female) with a pair of brown
bands, which extend from the ocular tubercle to

the posterior border ; the pale band on the abdo-

men larger and defined by a narrowish brown
border, -from which brown stripes extend exter-

nally on to the paler sides of the abdomen ; fringes

round the mouth less brightly coloured, often

blackish ; the tubercles on the maxilliE at the end
of the line of keys.

a\ IJlack bauds on the under surface of the femora
of the iirit and second legs narrow, only a little

wider than the yellow area above them ; these

femora clear lemon-yellow, the others greyish

w hite fasciata (Latr.) f.

h\ Black bands on the under surface of the anterior

two pairs of femora very wide, at least twice

the width of the pale area above them.

a'-. The anterior two pairs of femora yellower

;

the under surface of the femora, patellae and
tibiae, and proximal end of protarsi of the

second and third pairs of legs yellowish or

greyish white, with a broad black band on the

femora and tibise ; only a very small black

stripe at the base of the four femora ; with
two tubercles on the inner surface of the

* Of this species, which appears to be the commonest of the genus,

the British Museum has thirteen specimens (male and female) from
Ceylou. I have little doubt that hitherto it has been confounded with
P. faiici'ata.

t I have seen five specimens (male and female) of this species from
Ceylon. These are, I tnink, referable to the species figurea by Koch,
Walckenaer, and Seba.
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maxilla : scopula on fourth protai'sus covering

ouly about one fourth of the sefrmeut striata, sp. n.
*

1-. TheantiTior two pairs of femora much Avhiter

beneath ; tlie under surfoie of the tliird and

fourth legs not distinctly banded, covered

•with long hairs of a browuish-grey tint ; the

black stripe at the base of the femora larger

;

the maxilla with ouly one tubercle on its

inner side : pad on fourth protarsus covering

half the segment vittata, sp. n. t

Genus Musagetes, nov.

I select M. Masoni as the type of this genus. The species

known to me may be recognized by the following table :

—

a. The keys distally increasing in size, strength, and
distinctness, proximally fusing almost indistiu-

guishably with the I'riDge above them ; strikers on

the mandible arranged in delinite parallel rows. . fumosiis, sp. u.

h. The keys proximally increasiug in size and dis-

tinctness, distally becoming crowded together,

smaller, and more or less blending with the

fringe above them ; the strikers on the mandible

not arranged in definite rows.

fl\ The keys distally lying two or three layers

deep, the cluster much wider at this end than

at the other, the row close to the internal

(lower) fringe composed of short distinct rods. Anderso72u] sp. n.

i\ The key cluster narrower at its distal end than

in the middle, and composed of only about one

row of longer and shorter hairs, which bleud

with the fringe.

<r. The upperside of the femora of the palpi and

legs much darker than the rest of the seg-

ments ; the lower surface of the coxa, tro-

chanter, and femur of the palpi and first and
second legs internally black, externally

ochre-yellow, the two colour.s meeting

but nut blending in the middle of the seg-

ments bicolor, sp. n.

b^. All the appendages of a normal and uniform

pattern of colouring.

a^. Legs longer ; body and legs clothed with

chocolate-brown hairs, relieved by pale

stripes on the legs Masoni, sp. n.

P. Legs shorter ; body and limbs clothed with

pale yellowish hairs ; legs not striped. . . . Hardunckii, sp. n.

Musagetes Andersonii^ sp. n.

Selenocosmia javanensis, Pocock, " On the Fauna of the Mergui Archi-

pelago,'' Joum. Linn. Soc, Zool. xxiv. p. 317 (1892).

Colour.—Trunk and limbs covered above and below with

* A single female specimen from l*inang (Ilardwicke Coll.).

t A single male example from S. India.
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a clotliing of uniformly brownish-yellow hairs ; the longer
setre of very much the same tint.

Carapace oval, considerably longer than wide, not very
high anteriorly, the radiating grooves well-marked

; tlie fovea
strong, crescentic, a little wider than the ocular tubercle;

tubercle of medium size, scarcely a trace of any clypeal

border ; distance between anterior eyes and anterior edge
equal to about twice a diameter. Eijes of anterior row slightly

])rocurved, large, subequal, and equidistant from each other,

the distance between them distinctly less than the diameter of
a median eye ; eyes of posterior row straight, the two on each
side not very unequal in size, the lateral considerably smaller
than the anterior lateral.

MandihJe with 14 teeth along the outer edge of the lower
border, which is granular behind

; keys on the maxilla about
four rows deep distally, the rows near the oral (internal) fringe

quite distinct from the fringe below the suture : proximally tlie

keys are arranged in two distinct rows near the middle of the

segment ; one row, close to the external fringe, is composed
of small spiniform seta?, the other, nearer the oral fringe, of
stout distinct rods, which raj)idly decrease in length towards
the base of the segment.

Lahhun nearly square, only a little wider than long, with
its sides slightly converging, densely spinulose, its width
much greater than that of the ocular tubercle and greater than
that of the fovea. Sternum a shade longer than wide, as wide
between the coxaj of the iirst as of the third legs

; distance

between the posterior impressions almost equal to the width of

the labium.

Legs long and slender, the first stouter than the fourth, but
a little shorter, all of them attenuate, with narrow seopulai

;

scopula on protarsus of third covering nearly the whole of the

segment, that on the fourth covering about half the segment
and divided ; that on the fourth tarsus divided by a band of
seta} in its basal half; ]jatella and tibia of fourth shorter than
of first and equal to length of carapace

;
protarsus of fourth

just exceeding width of carapace and about equal to the
length of the ])rotarsus and tarsus of the second leg; patella

of second and of fourth about equal ; tarsus of fourth a little

longer than of first. Spinners as long as tibia of fourth.

Measurements in vnllimetres.—Length of carapace 23'5,

width 20; length of sternum 10-2, width 10; length of
labium 3*5, width 4; length of palp 45, of first leg 70, of

second 62, of third 56, of fuurth 74*5.

Loc. Alergui {Dr. John Anderson). A single female
example.
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Musagetes Maso7n, sp. n. (PL X. fig. 6.)

This species, of whicli the British Museum has a con-

siderable number of specimens from Silhet, much resembles

M. Andersonii m general features.

The carapace, mandibles, and bases of the limbs are

clothed with yellowish-brown hairs; the legs with blackish-

brown hairs relieved by paler lines, especially noticeable on
the patellae, and by a spot of the same colour upon the distal

extremity of the femur and following three segments
; the

lower surfaces of the trunk and limbs are deep velvety blackish

brown.

The legs closely resemble those of Andersonii, but the

fourth do not appear to be quite so long, e. g., the protarsus

is noticeably shorter than the width of the carapace ; more-
over the scopulaj of the front legs are rather wider than in

Andersonii,

Total length 40 millim. ;
length of carapace 19*5,

width 17-5.

Musagetes Hardwichii, sp. n.

A smaller species than M. Masoni, with yellowish-brown

colouring and shorter legs, the patella and tibia of the fourth

being less than the length of tiie carapace (which is about

equal to these segments in the first leg), and with the fourth

protarsus also much shorter than the widtli of the carapace.

Total length 33 millim, ; length of carapace 17'5, width
14-5.

Loc. Burdwan, India (Hardwicke coll.).

Musagetes hicolor, sp. n.

This species is based upon a handsome male example ob-

tained by Mr. E, W. Gates in Kijouske (Upper Burma).
The colouring of the appendages is perhaps its most striking

feature.

Musagetesfumosus, sp. n. (PI. X. fig. 7.)

A uniform brownish-black colour all over, with the fourth

legs longer than the first apparently, the patella and tibia of

the first being only a little longer than of the fourth, the

protarsus of the fourth shorter than the width of the cara-

pace.

Total length 37 millim. ; length of carapace 17'5, width
almost 15.

Loc. North India (probably Assam). A single dried

female.

In addition to the above it is probable that the Burmese
species referred to Phlogius by both Simon and Thorell,
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namely P. sorici'yius, Tlior., and P. fiavopilosus^ Sim,, will

fall into this genus, and also Myrjah strtdulans of Wood-
Mason, the type of wliic-li I ]io])e is still in tlic Museum at

Calcutta. The tigure of striduhtus is not accurate enough to

do more than show that the anterior legs are stronger tiiaa

the posterior, which seems to prove that specimens which
Mr. Peal has subsequently sent to England from Assam as

struluhois are not in reality that sj)ccies ; for these sj)eci-

mens, for the opportunity to examine which I am ind<ihted

to Mr. O. Ei. Janson, are referable to my genus Lyrogiiatlius,

with very strong hind legs.

Genus Lyrognathus, no v.

Lyrogiiathus crotalus^ sp. n.

This species is based upon a spider from Assam which

oft'ers the characters pointed out in the generic diagnosis. I

may further add that the carapace is moderately high in

front, is much longer than wide, and has a crescentic fovea.

The scojJuUe on the legs are very well developed, especially

that on the fourth postarsus, and all are entire, except that on

the tarsus of the fourth, which is completely divided.

The cluster of keys on the maxilla blends both proximally

and distally, and externally with the external fringe of hairs,

the two together occupying nearly the whole of the area

between the suture and the internal or oral fringe : the keys

lying next the oral fringe are the longest of all, distinct from

the rest, and strongly clavate. There appear to be only 8,

or perhaj)s 9, teeth, which posteriorly decrease in size, on the

internal side of the lower edge of the mandible.

Total length 2G millim. ; length of carapace 18*5, width

10.

In some of its characters, e.g. in the approximate equality

in length of the prutarsus and tibia of the fourth leg, and

the much greater length of the patella and tibia of the

fourth than of the tirst, as well as in the large size of the

scopula3, this genus approaches Cyriopcigopus of Simon from

Tavoy. But in the latter the scopula on the fourth protarsus

is divided by a line of setse, and occupies only the distal third

of the segment.

Genus COREMIOCNEMIS, Simon.

Coremiocnemis, Simon, Hist. Is'at. Araignt^es, 1892, p. 1-lG.

Coremiocnemis validuSy sp. n. (PI. X. fig. 5.)

Apparently resembling the type, C. ciuiicularius, from
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Pinan^ (Ann. Soc. Ent. Fr. 1892, p. 279), iu tlie structure

of its le<i;s, but differing in size {cf. measurements), colour,

and jirobably in many other characters.

? . Colour reddish brown, clothed with yellowish hairs.

Carapace not high, flattish,a little longer than wide; eyes

decreasing in size in the following order—ant. median, ant.

lateral, post, lateral, post, median ; fovea strongly crescentic,

small, narrower than the ocular tubercle.

Labium m\XQ\\ wider than long; its width less than half

the length of tlie posterior edge of the maxilla, and only a

little greater than the width of the ocular tubercle. Sternum

wide, oval, width between the posterior impressions about

equal to the length of the labium.

Mandible with strikers composed of a relatively small

number of stout, apically filiform setae situated close to the

fringe of red hairs, and passing above into fine whitish hairs
;

the area on which the fang closes bounded externally with

15 teeth, and granular behind.

Palp with the keys or notes composed of a thick cluster

(3 or 4 rows) of clavate apically-pointed rods.

Legs unarmed, except for a few (1 or 2) spines at the apex

of the protarsi ; long and slender ; scopulas normal, that ori

the protarsus of the third covering two thirds of the segment;

that on the tarsus of the fourth divided by a very fine line of

setge
;
patella and tibia of fourth longer than of first

;
pro-

tarsus of fourth longer than protarsus and tarsus of first.

Measurements in millinutres.—Length of carapace 20,

width 17*5; length of abdomen 25, of palp 35, of first leg

55, second leg 4b, third leg 46-5, fourth leg 68, of posterior

spinner 11 "5.

Loc. East Indies. A single specimen.

Genus Selenotypus, nov.

Selenotypus plumipes, sp. n. (PI. X. figs. 2-2 b.)

$ . Colour a uniform reddish brown, covered with brownish-

red hairs, those on the three distal segments of the posterior

legs long.

Carajyace considerably longer than broad, radiating grooves

conspicuous ; head-region high ; fovea very strongj crescentic,

the area around it slightly depressed, wider than the ocular

tubercle ; ocular tubercle elevated, not wide, running right

up to the edge of the carapace, so that there is no true clypeus,

the distance between the anterior median eye and the front

edge of the tubercle nearly or perhaps quite twice the diameter

of the eye ; the anterior eyes about equidistant from each

other, the distances being about equal to the diameter of the
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lateral or half the diameter of the median ; eyes of posterior

row recurved, the h'lteral separated from the anterior hiteral

by at least twice their diameter, and mucii smaller than them
;

the median nearly as large as the lateral, and very distinctly

separated from them.

Labium very wide, densely spinulose, its width almost

equal to half the posterior length of the maxilla, and nearly

twice as great as the distance between the posterior sternal

impressions.

ISternum oval, only a little longer than wide.

Mandible not scopulate externally, but furnished behind

with a depressed setose area ; strikers composed of a large

number of stout spiniform, but apically filiform, setfe, lying

above behind and fusing with the fringe, the groove for

the fang granular behind and bordered externally with 12

stout teeth ; the keys on the maxilla composed of a long

cluster of numerous club-shaped rods, which proximally and
distally decrease in, size and blend with the hairs of the fringe

lying above them.

Legs unspined, except on the apices of the protarsi ; length

4, 1, 2, o, the fourth longer than the first by nearly twice the

length of the former's tarsus ; all the legs rather slender
;

scopula; narrow, that on the third protarsus covering about

half the segment, that on the fourth protarsus covering about

one third of the segment and completely divided ; scopula

on fourth tarsus divided by a very narrow band of set;e; {)atella

of first and of fourth about equal ; tibiti? very unequal
;
protarsi

of fourth longer than tarsus and protarsus of first, and just

about equal to the width of the carapace, the patella and
tibia of fourth slightly exceeding the length of carapace; the

long hairs on the posterior legs straight and not woolly.

Posterior spiriner a little longer than the fourth tarsus, its

apical segment one third longer than the second.

Measurements in millinutres.—Length of carajjace 21,

width 17 ; length of abdomen 31, width 19 ; length and width

of sternum 8"<S; width of labium 4*3, length 2'o ; length of

jjalp 41 '8, 01 first leg G2, of second o3, of third oU'2, of fourth

74; first leg : lemur 14'5, patella 9, tibia lO'o, protarsus 9,

tarsus G; lourth leg: femur IG'2, patella 9, tibia 122, pro-

tarsus 17, tarsus 8*2.

Lvc. .Major's Creek, Townsville in Queensland. One
example.

This spider was discovered by Mr. Dodd S. Clarke at a

distance of two feet below the surface of the ground. It

was kindly presented to the British ^luseum by Mr. Florence

U'I>riscoll.
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Genus PsALMOPCEUS, nov.

Psalmopoeus CamhridgW^ , sp. n. (PL X. figs. o-3 J.)

$ . Colour (possibly faded) : upperside of trunk and limbs

clothed with greyish-yellow hairs ; the lines on the limbs

with whitish hairs; a reddish-yellow pad on the upperside

of the tarsi and a stripe of the same colour on the protarsi

;

lower surface of carapace and coxre chocolate-brown ; the

long fringes on the appendages yellowish red
;
the fringe on

the mandible and maxilla? blood-red ; the upperside of the

abdomen marked with a darker median band.

Carapace moderately high in front, a little longer than

wide, the radiating grooves strongish ; the. fovea strong, deep,

transverse, a little narrower than the tubercle ; tubercle large,

wide, projecting slightly beyond the anterior border, which

is thus convex at tiiis spot ; distance between front edge of

tubercle and median eye about equal to diameter of latter.

Eyes of front row about straight, equidistant, median the

largest and separated by a space which is less than their

diameter; posterior lateral a little smaller than anterior

lateral ; length of carapace a little less than that of patella

and tibia of fourth leg, width equal to length of protarsus and

half the tarsus of the same leg.

iSternum oval, noticeably longer than wide, equally wide

between the coxae of the legs of the second and tiiird pairs
;

distance between the jiosterior impressions loss than the width

of the tubercle, equal to that of the fovea, and greater than

that of the labium. Lahiuin as long as wide, parallel-sided,

densely spinulose, separated from the sternum by a very deep

smooth groove.

Mandible with a well-developed external velvety pad of

long simple hairs, naked below, the strikers consisting of a

small number of apically filiform spiniform sette arranged on

the lower edge behind the red fringe ; the margin granular

behind, armed internally with eleven large reeth.

Maxilla scantily clothed with setas below the suture ; the

keys composed of a single curved row of fourteen stout rods

;

proximally these rods are short and stout, but distaily they

become gradually longer, thinner, and more club-shaped, and

ultimately pass into the hairs of the thick fringe, each is

tipped with a minute hair.

Palp with its trochanter and base of femur furnished

externally and internally with a scopula of short brown hairs.

Legs long, the first pair the longest, the second as long as

the fourth, unarmed except for a few small spines at the

apices of tlie tibiae; the tibiae, protarsi, and tarsi furnished

* In honoreui amici mei, F. O. P. Cambrid'^c.
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externally and internally witli thick fringes of long silky

liair, the femora also, especially the anterior pair, with a

strong external fringe ; all the scopula; wide, well-developed,

and entire, exce[)t that on the fourth protursus, which is

divided and extends over the distal third of the segment, the

scopula on the lower surface of the third protarsus covering

nearly the whole of the segment.

(Spinners fractured.)

Measurements in millimetres.—Length of carapace 20, width

18*5
; length of ))alp 38, of iirst leg 69, of second and fourth

about 03, of third 52.

A single female specimen, ticketed ' East Indies,' possibly

from Pinang, since the specimen was taken from a bottle

which also contained an Omothymus.

Family Ornithoctonidae, nov.

Mandible furnished externally and below with a dense pad
(scopula) composed of short feather-like hairs ; the area below

this pad smooth, but bearing at the base a small number of

large, curved, barbed sette, which spring from the scopula

above. The adjacent surface uf the maxilla sparsely setose,

but armed above and below the suture with tuberculifonn

spines. Pads on the tarsi large and entire. Tibiai and pro-

tarsi of legs apically spined.

Synopsis of Genera.

a. Legs of the fourth pair measured from base of

femur loujrer than those of the first and no-

ticeably stouter ; their tibiie thicker than their

femora, and, like the protarsi, spinulose .... Cit}tanj<jnaf.hu.f, uov.

b. Legs of the fourth pair not longer than those

of the tirst, and thinner; tlieir tibiie much
naiTower than their leniora.

«'. Legs short and robnst ; width of anterior

and posterior tibi:e more than a tliiid of

their length ; ocular tubercle small; clypeus

wide Ornithortonus, Poo.
i'. Legs longer and thinner; width of anterior

and posterior tibifo less than a tliird of

their length,

a*. Carapace high; ocular tubercle small,

high, u»it much wider than long; cly-

peus longish AlelofccHs, uov.

i^. Carapace lower; ocular tubercle low, very
wide, nearly twice as wide as long

;

clypeus .-hort.

n''. .Sternum oval, as wide between the
first coxae as between the third (tarsal

pads wider, protar^al pads shorter, pro-

tarsi slenderer) Omoihi/mus, Thor.
6'. Sternum narrowed in front, much wider

between the third than between the

Iirst co.xse Phonninyuchilus, uov.
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Genus Omothymus, Thorell.

Omothjmus, Thor. K. Sv. Vet.-Akad. Ilandl. xxiv. no. 2, p. 11 (1891).

Type, 0. Schiadtei, Thorell, from Pinang,

The British Museum has specimens (male and female)

of this genus. The female from Pinang is probably to be

named Schicedtei; possibly also the male, which has no nearer

locality than East Indies, is the same species. At all events

it does not differ apparently in any characters that are to be

relied upon from the male of Schioedtei as described by
Thorell.

Genus Oenithoctonus, Poc.

Ornithoctonus Andersoniij Poc.

Ornithoctonus Andersonii, Poc. Journ. Linn. Soc, Zool. xxiv. pp. 317,

318, pi. xxii. tigs. 1-3 (1892).

Loc. Mergui ; also Burma (Mus. Brit.).

Genus Melopceus, no v.

This genus is based upon several specimens in the British

]\luseum from Siam and Hong Kong, wiiich I believe are

referable to the species described by iSimon as Selenocosmia

alho-striata^. The male is unknown to me, but according to

Simon it has a short process upon the tibia of the first leg.

Genus Phokmixgochilus, nov.

Phormingochilus Everettii^ sp. n. (Pl. X. figs. 4-4 J.)

? . Colour. Carapace, mandibles, and limbs covered with a

yellowish-ashy clothing of short hairs
; the long setai red-

dish grey, black at the base ; the abdomen reddish yellow,

with an obscure median blackish band, from which blackish

stripes pass laterally ; lower surface of abdomen, tiie ster-

num, and the coxa^ blackish ;
fringes of blood-red hairs on the

maxillfe and mandibles.

Carapace somewhat as in Selenocosmia but lower, the

radiating grooves conspicuous; the fovea shallowish, its

anterior and posterior v/alls nearly contiguous, transverse,

straight, not so wide as the ocular tubercle ; tubercle low,

very wide, wider than long, distance between it and the

front edge of the carapace equal to about half the length of

the tubercle. Eyes of anterior row procurved, anterior edge of

the median on a level with the middle of the lateral; lateral

elliptical ; median circular and a little larger, evenly spaced,

the distances between them about equal to the small dia-

meter of one of the lateral ;
posterior row straight, the median

small, the lateral elliptically elongate, smaller than anterior

lateral.

* Actes Soc. Linn. Bord. xl. p. 161 (1880).
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Mandible armed below witli about 11 teetli, vvhicli arc

larger in tVoiit and behind, and mixed up in the middle with
small teeth, continuous with the granules which cover the

hinder halt" of the area.

Labium smallish, much wider than long, narrower than
the ocular tubercle, separated by a deep groove from the

sternum, densely spinulose like the internal angle of the base
of the maxilla.

Sternum considerably longer than wide, widest between
the coxfe of the third leg, narrower forwards, distance be-

tween the j)osterior impressions about equal to the width of

the ocular tubercle.

Legs 1,4, 2, 3, long and slender, the first pair stouter as

well as longer than the fourth
;
patella and tibia of first longer

than of fourth, and a little longer than the carapace, the
length of which is a little greater than the patella and tibia

of the fourth
; tarsus and protarsus of first equal to width of

carapace, shorter than those of fourth by one third of the
tarsus ; tarsus of first the longest, of second and fourth
about equal; tarsus of palp longer than that of first leg, and
measured to apex of scopula longer than tibia of palp

; protarsi

of first only slightly longer than that of third ; tibioe of first

and fourth about equal
;

patelliB of third and fourth almost
equal, and shorter than that of the second ; scopitlce wide,

entire, exce[)t that on protarsus of fourth, which is divided
and covers rather more than one third of the segment, that

on the third covering more than half. Posterior spinners
about equal in length to the protarsus of the third ; second
segment shorter than first or third, which are about equal.

Measurements in millimetres.—Carapace, length 28*5, width
ot tubercle 4'5, length 3*2 ; abdomen (somewhat shrivelled),

length 26, width 18; length of sternum 12*5, width between
coxae of third legs 10, between those of first legs 8. Ap-
pendages : length of palpi 50, of first leg 81, of second 74,
of third Ho, of fourth 79

;
posterior spinner 12'5.

Loc. N.VV. Borneo (probably mainland opposite Labuan).
One specimen obtained by A. Everett, Esq., in 1888.

Phormingochilus tigrinus, sp. n.

? . Colour.—Carapace clothed with yellowish-red hairs,

redder at the sides ; abdomen reddish, with strongly defined,

lateral, fuscous spots and stripes and a median fuscous band
j

the lower side of the body, and of the coxge and femora, a very

deep blackish green ; scopulas olive-green ; the long setse on
the limbs and trunk reddish.

Carapace a little wider than in EverettUj the width being

Ann. ct Mag. ^\ Hist. Ser. 6. Vol. xv. 13
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about equal to the distance lying between the posterior edge

of the tubercle and the hindermost point of the posterior

border, whereas in Everettii it is distinctly less
; moreover,

the slope from the tubercle, along the middle line, to the pos-

terior edge is gradual, whereas in Everettii there is a very

noticeable and abrupt alteration of level in front of the fovea;

in the eyes of the anterior row the lateral are larger and

closer to the median and to the posterior lateral, which are

also relatively larger than in Everettii.

Sternum wider than in Everettii^ the length only just

exceeding the width, which, between the coxfe of the second

leg, is greater than the length of the tibia of the palp
;

whereas in Everettii the sternum at this spot is, if anything,

less tlian the tibia of the palp ; distance between the posterior

impressions less than the width of the tubercle.

Legs as in Everettii^ except that the first is a little shorter

than the fourth (the two measured along the upperside from

the base of the proximal end of the trochanter to the apex of

the claws) ; the femur and trochanter of the first shorter than

the carapace (just about equal in Everettii) ; the first leg

only excelling the length of the third by a little more than

its tarsus, whereas in Everettii the excess amounts to the

tarsus and nearly half the protarsus.

Measurements in miUimetres.—Length of carapace 18*o,

width 16o ; length of abdomen 17, of palp 32, of first leg 53,

of second 47"0, of third 44, of fourth 54, of posterior spinner

8-5.

Loc. Kuala Lama, N. Borneo {A. Everett, Esq.). One
specimen

With this specimen was the following note in Mr. Everett's

handwriting:—"Found in a bird's nest, in which it had

killed the young bird. Under surface of feet iridescent, with

fine metallic-blue and green reflections. The small spider

Avas taken on the large one." The said small spider proves

to be a Scytodes of some kind or other.

I separate this species from Everettii on the characters

mentioned in the diagnosis. The specimen appears to be

mature, so there are no reasons for supposing that the species

has been based upon immature characters.

In addition to the types of the two above-described species

the British Museum has a third specimen, a male, from Borneo,

which is, I think, probably the male of Everettii. The palpi

and legs are very long, as in the male of Omothymus—the

palpi being about 'l\ times the length of the carapace, with the

tibia twice the length of the patella. The carapace, which
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mcasuros 15"5 iiiillim. \o\v^ aiul l.'> wide, is rnucli flatter tliaa

in the fcniales. The tarsus of the |)al|) is apically truncate, the

bulb is furnished with a stout shortish process, which seems
to be seraicircularly curved when viewed from the outside,

its internal edfje beinci: carinate.

Unlike the male of Omoth//muSj there is no trace of a
process on the tibia of the first leg.

Genus CiTHAROGNATHUS, nov.

Citharo<jnathus Hosei, sp. n. (PI. X. figs, l-l b.)

? .— Colour. Carapace, abdomen, and limbs clothed with
yellowish-grey hairs ; tiie abdomen and posterior legs finely

spotted with black spinules^the former with an obscure, median,
fuscous, longitudinal stripe and transverse fuscous stripes

parting from it : legs apically redder, the long setfe on legs

and abdomen yellowish red ; apices of femora, patellas, tibiaj,

and protarsi whitish ; lower side chocolate-brown.

Carapace low, head-region but little elevated, much longer

than wide, the radiating grooves shallow
; the fovea straight,

conspicuous, with anterior and posterior walls nearly in con-

tact, not so wide as tlie ocular tubercle ; ocular tubercle about
one third wider than long, its front edge close to edge of
carapace ; the width of the clypeus not more than half the
diameter of anterior median eye; the anterior lateral eye
separated from the edge by a space which is distinctly less

than its long diameter. Eyes large, the anterior row pro-

curved, the median the largest, the distance between them
equalling about half their diameter and equalling the distance

between the median and lateral; the lateral not much more
than half the size of the median, elliptical ; the posterior

lateral about as large as the anterior lateral and the same
shape, the distance between them a little less than their short

diameter; posterior median largish and closer to the lateral

than to the anterior median.

Mandible furnished below with a series of 14 teeth bound-
ing the internal edge of the inferior area; this area granular
bcliind-

Labium small, wider than long, its sides convergino- for-

wards, its anterior border lightly concave, spinulose. Sternum
wide, a little longer than wide, as wide between the coxte of

the first as of the second ; distance between the posterior

impressions a little greater than the width of the labium.

Abdomen large, closely covered above with short back-
wardly directed spinules.

Leys 4, 1, 2, o, the patella and tibia of the hrst a little

13^
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shorter than those of tlie fourth, and about equal to the

length of the carapace; the tibia about three times as long as

wide, armed at its distal end externally and internally with a

row of small close-set spines; the scopulaj covering the pro-

tarsi below, except for a fringe of hairs at the base : second

leg like the first, except shorter, its coxa noticeably shorter

than that of the fir.-:t : tliird leg stout, with its protarsus, tibia,

patella, and the distal end of the femur closely studded with

spiniform setaj; the tibia a little wider than the tibia of the

first, its width half its length; its protarsus as long as that

of the first, slightly bowed at the base above, its basal third

below not covered with the scopula : fourth leg much like the

tliird, but considerably longer and much stouter; the tibia the

widest segment, wider in the middle than at the two ends,

lightly convex when viewed from the side or from above, a

little more than twice as long as broad and a very little

shorter than the protarsus, which is slightly bowed at the base

and has its distal half covered below by a divided scopula

;

the tarsal scopulas are all wider than the tarsi, and the claws

are, so far as can be seen, unarmed.

Palj)i stretching past the middle of the tibia of the first leg;

the tarsus (not including claws) about equal to the patella and

slightly shorter than the tibia.

Spinners about as long as the tibia of the first leg ; the

first and second segments subequal, the third the longest.

Measui-ements in millimetres.—Length of carapace 17"5,

width 14; length of abdomen 26, width 16; length of palp

29, of first leg 48'5, of second 44, of third 41, of fourth 53,

of posterior spinner 9.

Log. Sarawak (type); Baram. Collected by C. Hose, Esq.

EXPLANATION OF PLATE X.

Fiy. ]. Citharognathtis Hosei, sp. n. ; carapace, nat. size. 1«. Ditto,

posterior leg, nat. size. 1 b. Ditto, sternum, nat. size.

Fiy. 2. Selenotypus plumipes, sp. n. ; carapace, nat. size. 2 a. Ditto,

posterior leg, nat. size. 2 h. Ditto, sternum, nat. size.

Fiy. 3. Psabnopoeus Cainhridyii, sp. n, ; carapace. 3 a. Ditto, external

surface of mandible. 3 b. Ditto, inner side of maxilla.

Fig. 4. Phonninyochilus Everettii, sp, n. ; carapace of $ , nat. size. 4 a.

Ditto, sternum of § , nat. size. 4 b. Ditto, external view of

mandible of S

.

Fig. 5, C'oremiocnemis validus, sp. n.
; $ ,

posterior leg.

Hg. 6. Musagetes Masuni, sp. n. ; external view of mandible.

Fig. 7. Musagetesfumosus, ST^. n. ; external view of mandible.
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XX.

—

List of the Freshwater Fishes collected hi/ HFr. A.
Everett on Palaioan aud Balahac. By G. A. BOULENGEK,
F.R.IS.

Small as it is, tlie collection of freshwater fishes made by
Mr, Everett on the islands of Palawan and Balabac is of

great interest, as affording the first information on this part

of the fauna of these islands, which, as first pointed out by
Mr. Everett, shows a mingling of Bornean and Philippine
elements, with a marked predominance of the former. All
that was previously known of the fishes of Palawan is con-
tained in a short list of marine and estuarine species quite

recently published by Vaillant (N. Arch. Mus. (3) v. 1893,

The Philippines proper (east of Mindoro Straits) are

believed to be particularly poor in Cyprinoids, only four
species being on record, viz. :

—

Dangila i^hilippina, Heck.,
Cyrene cyanoparia^ Heck., the correct habitat of both of

which is, however, still somewhat doubtful ; and Barhus
{Puntius) Mo7itanoi, Sauvage*, and Rasho7-a 2Jhilippina, Gtiir.,

from Mindanao. It is therefore gratifying to find three out
of the thirteen species recorded below belong to that family.

Siluroids, which likewise appear to be scantily represented
in the Philippines, are unfortunately not at all represented in

this collection.

1. Gohius fjiuriSf Ham. Buch.
Palawan.
Freshwaters and coasts of India to Soutliern China and

the whole ^lalay Archipelago.

2. Gohius grammepomus^ Blkr.

Palawan.

Inhabits the whole Malay Archipelago.

3. Sicydium cynocephalum^ 0. & V.
Palawan.

Recorded from Borneo, Sumatra, Java, Bali, Flores,

Celebes, and Batjan.

4. Eleotris aporiiSj Blkr.

Palawan, Balabac.

Freshwaters and coasts of Borneo, Sumba, Batjan, the

Moluccas, and the Fiji Islands.

* With which Giiuther's Barbus maculatus, var., ia no doubt identical,
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5. Eleotris huti's, Ham. Buch.

Palawan,
Freslnvaters and coasts of India to Southern China and the

wliole Malay Archipelago. liecorded from Palawan by
Vaillant.

6. Eleotris fusca, Bl. Schn.

Palawan.

Coasts of the Indian Ocean (ascending rivers) to Polynesia.

7. Asterropteryx Everetti^ sp. n.

Depth of body equal to length of head, 3^ to 3| times in

total length. Head longer than deep ; diameter of eye equal

to length of snout, ^ length of head ; iuterorbifcal width f to

^ length of head ; maxillary extending to below anterior

border of eye. Dorsal VI, I 9 ; longest rays of first dorsal f
to I length of head, of second dorsal | to f . Anal 111;
longest rays f to f length of head. Pectoral -^ length of head.

27 or 28 scales in a longitudinal series, 8 or 9 between origin

of dorsal and origin of anal. Pale olive-brown ; a small

black humeral spot ; caudal faintly barred
;
dorsals black in

the male, with round white spots, greyish in the female.

Total length 65 millim.

Six specimens from Palawan.
This species is nearest allied to A. compressus, Kreflft,

from Queensland.

8. Ophiocephalus melanosoma, Blkr.

Balabac.

Recorded from Borneo and Banka.

9. Barhus palavajiensis, sp. n.

Section Barbodes, Blkr. Depth of body 2| to 3 times in

total length, length of head 3f to 4 times. Snout rounded,

not prominent, a little longer than diameter of eye, which is

4^ to 5 times in length of head ; rostral barbel 1^ to 1| as

long as diameter of eye, a little shorter than maxillary barbel.

Dorsal III 8 ; spine strong, feebly serrated, its stiff portion

about half length of head, opposite to inner ventral ray, and
equally distant from end of snout and caudal fin. Anal III 5;

longest ray about | length of head. Scales 24-25 ^ ; 2^ scales

between lateral line and base of ventral. Olive above, yel-

lowish beneath ; tiiree more or less distinct round blackish

spots on each side, the first just above tiie lateral line between
the origin of the dorsal and the base of the ventral, the second
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just above tlie lateral line above the origin of the anal, the

third on the lateral line in front of the base of the caudal.

Total length IGO niillim.

Three specimens Irom Palawan.
Very closely allied to B. 7)iacnhitus, C. & V., and B. Mon-

tanoi, Sauv.

10. Bashora Everett i, sp. n.

Depth of body equal to length of head, 4 times in total

length. Snout as long as or a little longer than diameter of

eye, which is 4 times in length of head; interorbital width
3 times in length of head ; no barbels. Dorsal II 7, origi-

nating halfway between end of snout and base of caudal and
above inner ventral rav. Anal II 5. Pectoral f or jl lenffth

of head, not reaching ventral. Scales 27-28 :77 ; one scale

between lateral line and base of ventral. Olive above, silvery

Avhite beneath
; some of the scales black-edged ; a blackish

band from the shoulder to the base of the caudal
; posterior

border of caudal blackish.

Total length 100 millim.

Two specimens from Palawan.
This si)ecies is nearest allied to Basbora calliura^ Blgr.,

recently discovered by ]Mr. Everett in Sarawak. It differs in

the form of the caudal fin, the lobes of which are not un-
usually prolonged, and in the coloration.

11. Nematahramis Everetti, Blgr.

This fish was described by me a year ago from specimens
obtained in Sarawak and North Borneo by Mr. Everett. I

am now able to record its occurrence on Palawan.

12. Mura'na pohjxiranodorij Blkr.

Palawan.
Coasts of Borneo, Sumatra, Java, Celebes, and the Mo-

luccas, ascending rivers.

13. Doryichthys 2)IeurostictuSj Ptrs.

Palawan.
Previuusly known from the freshwaters of Luzon.

XXI.

—

Diagnoses of Two nexo East-African Mammals.
By Oldfield Thomas.

Neotragus Ilaggardi^ sp. n.

About the size of N. hastatus, Pet., but the skull with the

muzzle shorter and much more compressed across the region

of the lacryuud vacuities.

Horns longer, much stouter and more prominently ringed
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than ill any other species of the genus. Rings about eight

in number, sliarply defined, and very different from the low

and little- defined rings of N. hastatus, scopa7'ius, &c. Postero-

external aspect of the horns angular or even developed into a

longitudinal keel. Direction of horns more nearly in the line

of the nasal bones than in the allied species, their anterior

profile slightly curved backwards basally, forwards terminally,

but the curvature is so slight as to be hardly worth men-
tioning.

Dimensions of the typical skull
( ^ ) :

—

Basal length 142 miliiin.; greatest breadth 76; muzzle to

orbit 86 ; nasals 57 x 20
;

palate length 91
;
gnathion to

front of j5.* (alveolus) 46.

Horns : length in a straight line 130 ; basal circumference

63
;
greatest basal diameter 21.

Ilab. Lamu, British East Africa.

Type: B.M. 87.3.9.2. Presented and collected by Consul
J. G. Haggard.

This species is based on three skulls, which, when they were
received in 1887, 1 very doubtfully referred to iV. hastatus,

Peters, the Zambezi Oribi, a reference which has caused it to

be known by the latter name to East-African sportsmen gene-

rally *. Now, however, that the Museum has obtained some
Oribis from Nyasa, representing Peters's species, I am enabled

to see that the Lamu animal is really quite distinct.

Further details, with figures, will be given in the ' Book of

Antelopes.'

JMr. Haggard and Mr. Jackson both agree in stating that

the Swahili name of this antelope is " Taya."

Anomalurvs cinereus, sp. n.

Similar in size, character of fur, and proportions of ears to

A. orientaJis, Pet., to which it is evidently most nearly allied,

but the general colour above, instead of being brown, is ashy
grey, and below pure white instead of rufous; the extreme
bases of the belly-hairs are, however, still pale slaty grev.

The pale colour of the chest runs forwards as far as the chin,

instead of stopping on the throat, and on each side it extends
upwards as a prominent white half-collar to the ears. Hairs
at back of bases of ears brown, without the usual ashy tips.

Hind foot 62 millim.

Hah. Upper Ptovuma River, towards Lake Nyasa.
Type : B.M. 95.1.17.1. Collected by tlie Rev. J. Hains-

wortii, and presented to the National Museum by Canon
H. B. Tristram, F.R.S.

• Cf. Jackson, ' Badminton Big-Game Shootin;?,' ii. pp. 285 and 800
(1894).
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XXII.

—

An Analysis of the Mammalian Generic Names given

in Dr. C. W. L. Giocjers ' Naturgeschichte' (1841). V>y

Oldfield Thomas.

In Ologcr's work on Natural History, wliich, altliout^li the

titl('j)age bears the date 1842, was really published in 1841 *,

a lar^e number of manimals were given new generic names

;

and it is the purpose ot" the present paper to analyze these

names and to see how far they demand recognition, as they

have hitherto been practically overlooked by mammalogists.

Fortunately examination proves that very few of thera

.supersede names now in use ; but in any case it seems advis-

able that the names should be systematically analyzed, the

synonyms sorted, and the valid ones put I'orward for the accept-

ance ot such zoologists as, like myself, believe that the sooner

we reinstate, at any inconvenience to ourselves, the names
which are technically correct, the sooner zoological nomen-
clature will attain some stability.

In the present case, although Gloger's work contains no

less than seventy-three new generic terms for mammals, apart

from those given to other animals, yet scarcely half a dozen

are of any importance, as will be shown below. Gray alone,

to whom I owe the reference, with his usual extraordinary

knowledge of out-of-the-way literature, has occasionally

quoted Gloger's generic names, but by other mammalogists
tliey seem to have been .systematically ignored.

The names themselves are for the most part given to each

genus as a whole, commonly without mention of species, and
often with the old generic name appended, the author, like

Uliger and others, assuming a right to change such names as

he thought barbarous or unclassical. In these cases therefore

no further subdivision of the genera will bring Gloger's names
into use, as \s hatever species may be the type of the earlier

and quoted generic names will remain the type for Gloger's

substituted one.

The work of [)reparing the present pa[)er has been much

* At least, so I'ar as the iniiminald are concerned. This statement is

based on the fact that in the iiunilu'v of ' Lsis ' for May 1841 (Ilett v.

p. 'J7St) tliere is n review of (iloner"s " Hefts 1 and L>, pages 1-I(i0,'' which
Were therefore clearly pnblislnd at this date. Even .so tar as rejrards tlie

remaininj:^ parts of tlie volume, althonph not criticized until MaylS42
(Heft V. p. '594), thev are there spoken of as " Ilefts ^5 and 4, pafifes 101-400,
J^'-il," a fact whicli must be borne in mind by ornitholoi.'i.>ts who may
be interested in the question, although it may be a mere misprint. The

mammals extend to p. 174, but there are no names allected by this ques-

tion in the fourteen last pages,
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facilitated by Gloger's commendable plan of italicizing the

new names, although in some few cases the italics have been
Avionglj applied.

The following is a complete list of the new names, those

which are not simple synonjras of earlier ones being printed

in italics and examined more fully below. Where no type is

mentioned, Gloger's name was either applied to the genus as

a whole or there was only one species in it.

rnp-e. Name.
34. Hylanthropus.

34. Symphalangus.

35. Siiluiaciri.

36. Khinalazon.

38. Maimon.

41.

43.

49.

50.
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Piiire. Name.
](>(>. I?clopryiiinus.

]<•<!. Scnrfiirnfi.

ll-J. Drvonx.
1 1 1'. iMirvntorna.

ll.*{. I'seuuotroctes.

114. Arizostus.

114. Zonoplites.

114. l\)lvjroiiii)liiu5>.

i I'.l. \Cun)if>hotJu'riuvi.

li'4. t rriiiii'iioJiiii.

1 -'). JJicrroi h ill UK.

1 1'o. OpsiceroK.

\'J7. tl'utnuiutheiiuiu.

]i]0. Capriscus.

I'M. t'LuMeliiphus.

I o 1 . Uinucharus.

1 ." 54 . iJromedarius.

Svnoiivm of

Alnctfl-:a,'K ('iiv. ]KiO.

Srirtdinys, JJnindt, 1844.

Tiiiiiiiii(liia. CJmy, \8'2r>.

C'vi-loiu's, Grny, 18l?l*.

Dasypu8, Linn. 1758.

Xenunis, Wagl. 18.'}0.

Tatiisin, F. Ciiv. 1822.

Prioiuulon, F. Cuv. 1822.

MaMoil.m, G. Cuv. 180().

Lojiliioilon, G. Cuv. 1^22.

('(!iat(iiliiiius, Gray, 1>()7.

Atclodtis, Pom. 18o:J.

Jlexa])ruto(.lon, Falc. «fc

Cautl. 1830.

Sus, Linn. 1758.

l^abiroussus, Gray, 1821.

l'liaeotliairu.s, G. Cuv. 1817.

Camelus, Linn. 1758.

1:57.
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tenable, owing to their being preoccupied in other groups. But
the following cannot be dismissed so easily, as they represent

the first names for proposed new groups, and, whether these

are valid or not, must be more closely considered :

—

Papre. Name.
^4. Syniphalangus.

95. Peromyscus.

07. Lagiuus.

97. Dicrostonyx.

Type.
S. syndactylus.

" Cricetus myoides,
Gapper."

" L. migratorius," =
Mvodes lagurus,

Pall.

ICO. Pygeretmns.

100. Scartiirus.

] 1 fGamphotherium.

1 2.5. Dicerorhinus.

] 2-'). Opsiceros.

P. platyurus.

" Dipus tetradactylus,

Liclit."

Mastodon ang-ustidens.

Rhinoceros sumatrensis.

Iibinoceios bicornis.

Remarks.
Antedates Siamanga, Gray, 1843.

Must be adopted if the Siamang is

considered generically distinct

from the other Gibbous.
Antedates iSitomyi^, Fitzinger, 1867,

which has been recently revived in

place of Vesperimiis, Coues, 1874.

Must be used for the North-
American White-footed Mice*.

Equals Eremiomijs, Poliakoflf, 1881,
which it antedates.

No type mentioned, but, from the
description, the name is clearly

given to the Arctic Lemmings,
commonly known as Cuniciilux,

Wagl. Cvniculus, however, in

this sense, though dating from
1832, is preoccupied by Brissou, so

that Gloger's name must stand for

the genus.

Equals Platycercomys, Brandt, 1844,
which it supersedes.

Equals and supersedes Scirtomys^

Brandt, 1844.

Species placed in Mastodon by Ly-
dekker J ; but as a subgenus Gam-
photherivm would antedate both
Trilopliodon, Falconer, 18.57, and
Tetrabelodon, Cope, 1884.

Supersedes Ceraturhinns, Gray, 1867.

Supersedes Atelodus, Pome), ] 853 §.

* Mr. Gerrit S. Miller, to whom I am indebted for much assistance

in connexion with this paper, has pointed out to me that the name
(tniericanus, revived by Coues (Am. Nat. 1879, p. 784), and again by
Allen (Bull. Am. Mus. N. H. iii. p. 294, 1891), for the common white-

looted mouse, from Kari^s Mus ayrariiis americanus, 1792, is quite un-
tenable, as Kerr himself, four pages before in the same work (Linn. An.
K. p. 227), has described a Mus ainericcmus, clearly a wholly different

animal, so that the name is effectually barred for the white-footed

mouse. The familiar and appropriate name leucopus will therefore again

deserve adoption, combined with, as shown above, the generic name of

Peromysrrus. Gloger at the same time adds another synonym to Pero-

myscus leucopus by renaming the species P. arboreus.

+ Fossil.

X Cat. Foss. Mamm. B. M. iv. p. 28 (1880).

§ Diceros, Gray, Med. Repos. xv. p. .'506, antedates Opsiceros, but is

preoccupied by Lamarck, 1805, and others.
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Papt». Name.
I'M). Caprisr us.

1.11. Diuochoerus.

134, Dromedarius
140. Passalites.

140. Durcelapbus.

154. Oritragus.

16(5. Ilydropithecus.

Type.
Sns pnpuon.xi.s.

I'hacoclurrus o^thiopicus.

Camelus dromedarius.

P. neniorivajrus.

" Cervus virpinianus."

O. oreotragus.
" ManatiLs siniia, 111."

Remarks.
No reason for separatiDn from Su*.

Xo reason for separation from I'/iacu-

chartts.

No reason for separation from Camelus.
Antedates Coassus, (Jray, 1S4;{. But

other earlier names ni."\y have to

come in for this and the next
frenus.

Equal.s and antedates C'ariacun, Lesion,
1842.

.\ntedates Oreotrarius, Gray, 1846.

Formed for an indeterminable animal
seen bv Steller.

It will thus be seen that the changes neces.sitated by the

recognition of Gloger's work are both few and unimportant.
The genera hitherto known a.s Sitomyft, Cuniculufi, and Platy-

cercomys have to bear wholly strange names ; Cariacus and
Coassus, as dating from Lesson, 1842, and Gray, 1843, are

antedated, unless still earlier references are found for them,
and several subgenera of greater or less validity need difierent

titles to those by which they are usually referred to.

\\'ith regard to the most important of the animals affected,

the American Deer, it unfortunately happens that the diffi-

culties in the way of deciding between the rival claims of

Mazama, Kaf., Panalladon *, Raf., Odocoihus *, Raf., Ele-

jihalces^ Brookes, Passaliles, Glog., and Dorcelaphus, Glog.,

aie so great that 1 am compelled to leave the question open
for the decision of such other zoologists as may tinil time to

attack this intricate subject.

But all the other cases are quite clear, and in bringing

them forward and abolishing the remainder of Gloger's long
list of names it is hoped that the happy day may be a little

iiastened when we shall have got back to the earliest names
for all mammalian genera, so that younger generations of

workers will grow ujj knowing the proper names, and will

not have to suffer the endless inconvenience that our own
ha3 had to bear.

* I owe these names to Mr. T. S. Palmer, of the Department of Ajn-i-

culture, \Vashii)j.'ton, who has been investigating^ this and kindred
(luestious.
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XXIII.

—

Descriptions of new Coleoptera from New Zealand.

By Captain Thos. Broun.

[Continued from p. 88.]

Group Colydiidae.

Coxelus thoracicus, sp. n.

Cblong, opaque, ferruginous ; clothed with short, erect,

pale and dark setit'orm squama? ; legs and antennae paler red.

Head granulate; epistome nearly smooth, separated from

the sides by oblique depressions ; the sette rather slender,

yellow. Ei/es small, with apparently an external swelling

behind and below each. Antenme finely pubescent, first

joint scarcely discernible from above, second rather large,

third slightly longer than fourth, the following five short

;

tenth abruptly enlarged, eleventh not so broad as the pre-

ceding one. Thorax subquadrate, slightly curvedly nar-

rowed towards the prominent front angles, nearly straight

and but little narrowed posteriorly ; marginal channels rather

shallow, the sides less explanate behind than in front; the

disk is without well-marked impressions, but, close to the

basal margin, there is a linear transverse impression which,

in front of the scutellum, becomes a sort of fovea ; the

granules on its surface are rather distinctly separated from

one another, they are not large. Elijtra with coarser seta3

than the thorax, their sculpture quite serial and regular

;

there is a small scutellar depression only ; the base i.s

medially emarginate, but nearly truncate towards the sides,

so that the humeral angles are almost rectangular. Tibiae

with short slender seta3.

Underside dull, bearing fine yellowish setae ; metasternum

granulate, the rest of the sculpture more or less indefinite
j

fourth ventral segment depressed behind.

Var.—Body piceous ; legs and antennae pale brick-red
;

granules on thorax coarser; size larger (l^X ^).

Length 1^, breadth f line.

Wellington. Discovered by Mr. J. H. Lewis on the

underside of wet stones just above high-water mark.

Ohs. I have selected two or three diagnostic characters of

each species as an aid to identification:

—

No. 350.—Thorax uneven, elytra without depressions,

tibiae with coarse set£e.

]S'o. 351.—Like Ko. 350, tibiae with fine hairs only.
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No. ?uy2.— Lar^'cr tliaii No. 350, eyes more prominent,

thorax witli a slight median channel and depx'es.sed near

posterior angles.

No. 13o7.— 8et{e erect, rather slender, quite yellow, short

and slender on til)ia\

No. 1711.—Thorax with four dorsal impressions; setaj

yellow, not scale-like, fine and hair-like on tibije.

No. 1931.—Sides of thorax considerably dilated anteriorly,

surface rather flat and with feeble im|iressions only.

No. 19.32.— Elytra with rather acute and slightly produced
apices.

No. 1933.—Thorax oviform, with a narrow central groove.

No. 1934.—Distinguished from No. 1711 by the squami-
form seta? on elytra.

No. 2354.—Elytra on top of posterior declivity, at the

suture, with a raised black spot ; the patch of setai behind
eacii eye very ])romineiit.

No. 2355.—Small ; antennae piceous.

No. 2356.—Four hind tibiaj acutely prolonged at inner

extremity.

No. 2499.—Elytra with regular series of small distinctly

separated tubercles ; body rather elongate.

C. thoracicus.—Thorax and elytra without discoidal de-

pressions ; setae coarse.

Vitiacus incertusj var. of V. costatus.

Tiie sculpture of the elytra between the suture and the

first costa seems to consist of two series of small tubercles or

granules
(
V. costotus, wiien examined sideways, presents the

same appearance) ; the third costa or elevation is absent, but
the curvate elevation proceeding from the apex, but quite

distinct ftom the lateral margin, is well developed.

The front coxcb are placed close to the base of the pro-

sternum ; before each there is a large depression ; they are

separated by a rather narrow process. The inesosternuin has

a broad longitudinal depression in the middle. The sutures

between the ventral segments are very deep and broad. The
intermediate and posterior coxm are much more widely
separated than the anterior. The labrum is prominent and
red.

This may be treated as a varietal form of V. costatus (.Man.

N. Z. Coleopt. p. 1087) until further material of both
becomes available for comparison.

Length If, breadth f line.

Mount Te Arolia. Two, amongst leaves, March 1891.
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Group Bothrideridse.

Bothrideres ohsoletus, sp. n.

Efovgate, glabrous, slightly nitid ;
black, antenna and

tarsi pitchy red.

Ifead rather finely punctured. Eyes large and prominent.

^4 «^cn??rt? pubescent ; first joint thick and subglobose; second

smaller, third longer than broad ; 4 to 8 short, nearly equal

to one another; ninth larger than the preceding one, tenth

nearly thrice the width of the ninth, eleventh rounded

apically. Thorax of about equal length and breadth, dis-

tinctly narrowed behind the middle ; near the centre there is

a large impression ; this has a small lanceolate mark in the

middle ; there are three small basal impressions, the one in

tVont of the scutellum is linear ; the disk is finely punctured,

quite obsoletely in the middle ; the })unctuation, however,

becomes more distinct towards the sides. Elytra elongate,

broader than the thorax, narrowed posteriorly, the shoulders

with well-defined margins ; their striae are sharply marked,

but only obsoletely punctured ; interstices rather broad and

flat, finely and indistinctly punctate, the third, fourth, and

fifth and the suture are more or less evidently cariniform

behind. Legs elongate and slender.

Underside with fine scanty greyish pubescence. Pro-

sternum moderately coarsely punctured, its flanks nearly

smooth. Metasternum more closely sculptured. The abdo-

men finely and sparingly punctured.

Two other species occur in New Zealand (Nos. 367 and

1951) ; B. ohsoletus may be easily distinguished by the very

much finer sculpture.

Length 2j, breadth | line.

West Plains, Invercargill. Mr. A. Philpott forwarded

two examples for examination on the 29th March, 1894.

Group Lathridiidae.

Lathridius sulcijrons^ sp. n.

Siihohlong^ moderately convex; fusco-piceous ; femora

reddish, the tibia and antenna nearly testaceous, tarsi

yellowish ; head and thorax opaque, elytra slightly nitid.

Head broad, much narrowed anteriorly, its punctuation

close, rather coarse, but not deep ;
with a central longitudinal

groove. Antennce feebly pubescent, their first joint large,

red, second oviform
;
joints 3 to 8 slender, the third rather

shorter than the fourth j club elongate, its middle joint
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shorter than the others. Thorax .suhqiuidrate, rather bro:uler

than loni;, wicU^st in front, grachially narrowed backwards,

but with a slight incurvature near the middle of each side
;

the apex has a slight sinuosity behind each eye, the front

angles are obtuse, tlie posterior are nearly rectangular, the

disk is moderately transversely convex, but the sides are

exj)lanate ; its scul])ture is like that of the head. Eh/tra

large, much broader than tlie thorax, their sides a little

rounded and broadly margined ; they are punctate-striate, the

punctures are distinct and close, but the sutural striae are

nearly effaced behind ; interstices simple, the outer one, near

each shoulder, is, however, more costiform than any of the

otiiers. Tarsi slender, their basal joint evidently shorter

than the second, third longest.

Underside piccous, slightly shining, moderately finely

punctured ; the liinder portion of the head is depressed, but

the sides are raised ; the metasternum is large, with a strongly

curved, slightly elevated suture near the middle coxjb ; abdo-

men with deep broad sutures, the basal segment as long as

the following three, and more distinctly sculptured than

those are,

No. 1603 (Zy. puncticeps) is, I think, the nearest ally.

This is much larger, with large prominent eyes. The groove

on the head may be best seen from the side ; the furrow on
the thorax is hardly visible from behind and is widely inter-

rupted in the middle.

Var.—Elytra castaneous.

Length 1, breadth quite -^ line.

West Plains, Southland. Discovered by Mr. A. Phllpott.

Corticaria clarula, sp. n.

Subovaie, rather elongate, shining, red, legs and antennce

tiilvous; pubescence yellow, slender and depressed, but on

the elytra erect and conspicuous, and intermingled with elon-

gate erect fuscous setaj.

I/ead distinctly punctured. Ei/es large and prominent.

Antenmr with outstanding hairs; basal joint stout, longer

than broad; second much more slender and rather shorter

than the first; ;} to 8 decrease in length; ninth and tenth

longer than broad, dilated inwardly; eleventh oval, longer

than tenth. Thorax rather longer than broad, narrowed in

front and behind, the middle of each side prominent ; it is

distinctly punctured, the sides more closely than the disk
;

between the middle and the base it is broadly transversely

depressed, close to the base there is a deep groove which

Ann. & Mag. N. Hist. Ser. 6. Vol xv. 14
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extends right across, the basal margin appears asperate and
Ciirinilorm. Scutf/fum punctate, rounded beliind. Elytra

large, subovate, distinctly but not coarsely punctured ; near

each shoulder there is a rather broad oblique impression ; the

sutural region is very slightly depressed, but just below the

top of the hind slope the depressions or striai are deeper, and
at this point the suture is more distinct than it is elsewhere.

Legs stout, finely pilose. Tarsi yellow, but infuscate near

the extremity ; first joint longer than the second and very

slightly prolonged below it ; third quite as long as the basal

two, thickened apically ; claws rather large and curved, with

basal lobes.

This most nearly resembles No. 423.

Var.—Elongate setse on hind body more slender and quite

yellow. One was found near Howick several years ago.

Length |, breadth § line.

Hunua Range, Drury. One, on the ground, June 1893.

Group CopridaB.

Saphobius tibialis, sp. n.

Body broadly oval, subopaque, clothed with short, some-
times iDent or curled, fulvous setee j fuscous, legs red, antennse

and tarsi paler.

Head moderately bidentate in front, distinctly and closely

punctured. Thorax twice as broad as long, its sides nearly

straight, but curvedly narrowed in front; its sculpture is not

close and cannot be termed punctiform ; it consists of oviform

ring-like impressions, with a minute puncture in the middle

of each. Elytra gradually curvedly narrowed from the

shoulders backwards ; they are feebly striate ; the interstices

are broad and plane, with dense, excessively minute, granular

sculpture.

Tihice finely setose, the anterior rather long, slightly curved

and feebly tridcntate externally, the apex almost quite trun-

cate and considerably prolonged inwardly, so as to be twice

the width of the middle portion.

This is intermediate between S. squamosus and S. setosus as

regards size. The inner apical dilatation of the front tibiae is

more abrupt, i. e. shorter in the longitudinal direction and

more prolonged laterally, than in any other species known
as yet.

^. Length 1|, breadth 1^ line.

Mount Pirongia, one example ; a second was found near

Mr. Kusab's saw-mill at Ohaupo, January 1893.
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Group Lncanids.

Mitophyllus cyUndricns^ sp. ii.

Suhpuralhl^ moderately transversely convex, a little

shiiiiii;;-; red, the tarsi and anteinitc paler; sparingly clothed

with decumbent yellow hairs.

Head short, closely j>unctured, the forehead almost (piite

truncate, and with a more or less distinct margin. Mandibles

short, much curved apically. Eyes prominent, rotundate,

finely but distinctly facctt<d. Anti'unfP short, their ba-al

ji)int with pale slender seta^ ; club short, finely pubescent, its

third joint shorter and thicker than the second. Thorax one
third broader than long, slightly narrowed towards the front,

its sides minutely crenate and hardly at all curved; base

feebly sinuate, with obtuse angles, the anterior subacute; the

surface is moderately closely and coarsely jjuuctured. Scu-
tdlum punctate. Elytra parallel-sided, as wide as the thorax

at the base, the shoulders slightly rounded ; their sculpture is

somewhat ill-defined, consisting of shallow strise and punc-
tures ; thQ spaces between the punctures are more or less

raised transversely, so that the surface appears a little rugose.

Leys pilose; front tibia3 curvate and finely denticulate or

crenate externally, with an apical spine, and a straight one

between it and the middle; the intermediate arched and
asj)erate, but without any distinct central spine ; the posterior

nearly straight.

The unsj)otted surface, subcylindrical outline, and small

size will prevent its being mistaken for any of its allies.

? . Length 3|, breadth 1^ line.

Wellington. Mr. J. H. Lewis found two specimens under

the bark of a Rimu ; one of these he sent to me.

Mitophyllus anyusticeps, sp. n.

Subovate, slightly convex, opaque ; smoky black, tarsi

))iceous, antennai and palpi ))itchy red ; sparingly and irregu-

larly clothed with elongate, depressed, pale testaceous scales.

IJead very elongate and narrow, coarsely ])unctured, quite

closely behind the eyes. Mandibles rather short and flat,

bifid at apex. Eyes subdepressed, free, remote from the

thorax. Antennce short, the basal joint long and curvate,

with a few elongate, erect, pale setae; seventh slightly pro-

duced inwardly ; club finely pubescent, its terminal joint

thickest. Tkoraj; nearly twice as broad as it is long, base

bisinuate and wider than the front, its sides only moderately

rounded, the angles obtuse; it is more finely punctured than
14*
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tlie head, more closely near the sides than on the disk; the

squama^ are irregularly disposed, so that large areas are bare.

ScuteUum punctate and squamose. Eh/tra oblong, their

punctuation, like that of the thorax, more regular, but not

quite serial. Front tihice closely and finely denticulate, with

a prominent external tooth near the apex and another below
tlie middle; the intermediate with a central tooth, the poste-

rior have none. Tarsi feebly pubescent, the terminal joint

of the anterior about as long as the preceding four ; the hind
pair short, claws much bent.

This is a peculiar species. Tlie head is even longer and
narrower than that of i\L gihlosus (No. 1666). The squa-
mosity does not form distinct spots.

? . Length 3|, breadth If line.

Wellington. One from Mr. G. V. Hudson, numbered 195.

Group Melolonthidae.

PsiLODONTEiA, gen. nov.

Body subdepressed, ovate-oblong, nearly glabrous. Clypeus

quadrate, with strongly elevated borders, truncate, or only

slightly rounded in front. Eyes moderately convex. Lahrum
emarginate. Maxillary palpi moderately elongate, terminal

joint subcylindrical. AnteniKB 8-articulate, basal joint

slender, but clavate at apex ; second half the size of the first

;

third one half longer than broad ; fourth shorter, obliquely

articulated
5 fifth very transverse ; club elongate, compressed,

formed of three leaflets. Thorax transverse, marginated, base

bisinuate. ScuteUum large. Elytra oblong, partially covering

the pygidium. Legs long, robust; anterior tihice bidentate,

the female with an additional obtuse tooth above the middle.

Tarsi longer than the tibige ; claws slender, with a membra-
nous appendage underneath.

Posterior coxae briefly spiniform inwardly. Intermediate

coxae separated by a narrow process ; this is horizontal, but

on a lower plane than the coxse themselves ; it is curved
towards the breast, but does not extend forwards beyond the

coxae.

In sternal structure the genus approaches Odontria, but

the bare polished upper surface distinguishes it. From Pyro-

nota it differs by the absence of the conspicuous sternal

process, which fits in between the anterior coxee, by the short,

curved, hind coxal spines, more robust legs, longer club, and
flatter surface.
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Psilodontria vtridescensy sp. n.

Shining^ smooth, pale green ; legs and antennfe infuscate,

club black.

Head smootli behind tlie median suture, distantly but

distinctly punctured in front. Thorax about a third broader

than long, rather more narrowed in front than it is behind,

the sides near the middle obtusely angulatc ; anterior angles

blunt and less depressed than in Pyronota^ and the base less

sinuate
;
posterior angles rectangular or nearly so ; near each

side there are a few fine punctures, but the disk appears to be

impunctate. Elytra oblong, striate, the striae with rather

fine punctures ; interstices broad, only slightly convex, with

some minute punctures, and ap])earing feebly rugose. Tarsi

(anterior) inserted in line with the apex of the second tooth
;

the spine on the inside of the tibia but little developed
;

middle and hind tibiae asperate, bearing coarse grey setae and
armed with distinct spines at the inner extremity.

The pubescence is variable. The forehead bears some fine

erect hairs ; there are others along the sides of the body, and,

in some cases, a few scattered quite indistinct ones may be

noticed on the elytra.

Underside fuscous, shining, sparingly punctate, with

numerous elongate grey sets.

? . Antennce and tarsi shorter ;
legs not so stout.

Var.— Thorax feebly rufcscent ; the legs, antennae, and

palpi rufo-testaceous ; the sides of the thorax not angulate.

^ . Length 3, breadth 1^ line.

Ashburton. Mr. W. W. Smith, to whom we are indebted

for the discovery of this species, informs me that he found

three males and a female under stones near a creek which

flows towards the centre of the broad river-basin.

Obs.—Pyronota. On examining two species (P. festiva,

Fabr.j and P. luguhris, Sharp) I found that Hope's diagnosis

is incorrect. He describes the antenna) as nine-jointed ; in

reality their structure is as follows :

—

^/2<e?mce 8-articulate ; first joint clavate at apex, second

about half as long as first, third and fourth cylindric (the

latter the shorter), fifth short ; club triarticulate.

PcEClLODlSCUS, gen. nov.

Allied to Stethaspis. The sternal process is horizontal,

but does not extend forwards beyond the intermediate coxse

;

in front it is vertical. The posterior coxce differ from those of
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SteiJiaspt's in being flatter and less curved and acuminate

externally towards the front. The metnsternuni is depressed

and grooved along the middle. The abdomen is shorter.

The tarsi and claws are similar.

Poecilodiscus pulcher, sp. n.

Suhovate, moderately convex, nearly glabrous, shining,

variegate.

Bead green, with coarse shallow punctures in front, behind

with quite fine and distant ones ; forehead marked off by a

sinuous suture, the frontal and lateral margins reddish and

somewhat reflexed ; clypeus widely emarginate. Thorax

metallic green on the middle, more or less infuscate behind
;

each side has a broad pale testaceous space, and an irregu-

larly formed pallid mark extends from the front towards the

centre of the disk ; it is about a third broader than long ; the

sides are rather finely margined, they are almost gradually

narrowed from the base forwards, rather more narrowed but

not abruptly before the middle
; the base is strongly bisinuate

and appears rounded in the middle, the apex is widely emar-

ginate ; the posterior angles are nearly rectangular, but obtuse,

and are quite as wide as the shoulders, the anterior are more

acute ; its surface is moderately punctured, with a shallow

interrupted median groove, and near each side there is an ill-

defined impression. Scutellum green, with red margins ; it

is large and bears a few punctures. Elytra suboblong,

slightly narrowed towards the shoulders, distinctly margined,

apices quite rounded ; they are punctate-striate ; the inter-

stices are convex, the second is straiglit and becomes flat

towards the extremity, the fourth and sixth unite behind
;

these, like the margins, are more or less greenish yellow, the

rest of their surface is infuscate green. Legs elongate, femora

fuscous, tibia? viridescent.

Underside fuscous, clothed with greyish hairs similar to

those along the side of the upper surface ; coxje pallid.

This beautifully variegated insect recalls to mind some
tropical Cetoniidse. The antenna} are broken off from the

fourth joint ; the first is stout and elongate, with white setas

;

the next two are hardly longer than broad ; tlie fourth rather

longer.

Length 6^, breadth 2f lines.

Gow's Creek, Switzers, Central Otago, altitude about

4000 feet. One individual, found by Mr. John Frances,

December 1892, was forwarded to me for examination by
Professor Hutton. The type was presented by its discoverer

to the Canterbury Museum.
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Odontria obscura, sp. n.

Ovate, moderately broad ; opaque, fuscous, head reddish

brown and a little shining ; legs testaceous, the tarsi and
palpi rather darker

;
pubescence elongate and slender, decuni-

*bent, greyish yellow, intermingled with coarser erect infiiscate

hairs, which, however, are nearly or quite absent on the

hinder portion of the elytra.

Head rotundate, its punctuation coarse and rugose in

front, not so close behind ; clypeus strongly curved, not in the

least truncate or emarginate, with raised margins. Thorax
one half as long as it is broad, narrowed anteriorly, nearly

straight behind the middle ; moderately finely and not closely

punctured ; near the middle of the base the clothing is pallid,

dense, and slender. Scutellum nearly impunctate behind,

densely pilose in front. Elytra widest behind, only obso-

letely striate ; on each elytron there are four or five dark

streaks; the intervals are moderately finely punctured.

Pycjidiuvi with rather small shallow punctures, with erect

hairs, some of which are much finer than the others. Legs

of normal structure.

Underside infuscate ; the sternum dull, punctate, and
bearing elongate slender pubescence ; abdomen a little

shining, unspotted, the sides and the apex of the fourth

segment testaceous ; fifth segment very short, broadly lobed

in the middle at the apex; its pubescence is short and sub-

depressed.

cj. AntenncB with the basal joint as long as tlie following-

three ; second joint as broad as it is long, third scarcely

longer than fourth, fifth less tlian lialt' the size of the club
;

this is not very elongate, and is composed of three equal

leaflets.

? . Antennce : fourth joint shorter than third, fifth very

short, not wider than the apex of the fourth.

The description of 0. cinnamomea is not applicable to this

species ; it is, however, the nearest ally.

Length 6;^, breadth 3| lines.

Wellington. Discovered by Mr. J. H. Lewis.

[To be continued.]
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MISCELLANEOUS.
On some Insects collected in the State of Chihuahua, Mexico. By

T. D. A. CocKERELL, Entomologist of the New Mexico AgriculturtQ

Experiment Station.

The species recorded below were collected by the writer partly in

May 1S93, under the circumstances mentioned in Ann. & Mag. Nat.

Hist., July 1893, and partly during an hour or two spent at Juarez

on Aug. 26, 1893. The latter locality is on the northern boundary

of the State, just across the river from El Paso, Texas. Montezuma,

the locality for some of the species, is the name of a station-house

on the Mexican Central Railway.

The whole of the territory now considered strictly belongs to the

arid Sonoran region—a region, however, which is more diverse in

its fauna and tiora than might be expected from the unusually

uniform physical features. This diversity is perhaps to be accounted

for by the fact that it is the meeting-ground of the Neotropical and

Nearctic species, which mingle in different proportions according to

the trend of the valleys, the altitude, and so forth. Once the

Mexican tableland is left for the tropical sea-coast, the absolute

dominance of the Neotropical fauna is beyond question ; but on the

plateau it cannot be said that the Nearctic forms occur to the

exclusion of the Neotropical, although they certainly appear to have

the upper hand. The warfare, if we may so term it, is carried on

under peculiar conditions, owing to the inhospitable nature of the

country, and the contest becomes largely one of endurance. Thus
certain plants, such as the Argemone, may intrude into a zone (the

mid-alpine) of which they are not typical, simply from their ability

to flourish in waste and arid land. The same may be said of certain

Cactaceae, which at 8000 feet in Colorado look incongruous by the

side of pines, spruces, and poplars.

The collections now enumerated may throw a little new light on

these matters, being in many cases apparently the first records of

the species from Mexico.

COLEOPTERA.
I am indebted to Mr. H. F. "NVickham for the identification of

these.

CoccinellidaB.

1. Hyperaspis lateralis, Muls.

Juarez.

2. Scymnus tenebrosvs, Muls.

Juarez. (Houston, Texas ; Arizona : WicJcliam.)

3. Scymnus near cinctus, Lee.

Juarez. A fine red-brown species.

Elateridse.

4. Anelastes Drurii, var. Latreillei, Leo.

Samalayuca. (New Mexico, Arizona, &c. : WicJcham. The
species goes to the mid-alpine in Colorado.)
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Malachiidffi.

5. Collops l-)u(icnI(ttHS, Fabr.

Juarez. (Enstcm U. S. to Texas and Arizona: WickJiam.)

ScarabaeidsB.

(). Trox scutcllaris, Sav.

Botwcoii Montezuma and Ojo Calientc. (^[o. to Tex,, Kaiis.,

New Mex,, Ariz. : Wickham. Sec also Horn, Tr. Am. Ent. Snc,

1*^74, p. .'i. Localities in Mexico arc given in Biol. Ceiitr.-Am.)

Cerambycidae.

7. TyJoftis maculata, Lee.

Juarc/. (Santa Fe, X. M. : Boyle. Albuquerque : Wlclcham.

Arizona. Texas: Leng, in Ent. Anicr. 18'^0, p. 118. Originally

(lescril)Cfl from a s])ecimen collected by Dr. Wizlizenns in New
Mexico, jjiobably west of Santa Fe.)

Chrysomelidse.

8. PacJu/hrachi/s, sp. ii.

Juarez. (New Mexico : WicJ,-h(im.).

9. Afetachronia, prob. s]). n.

Juarez.

10. Biabrotica, sp.

Juarez. Appears intermediate between D. viftata, Fb., and
D. trivittfifn, Mann., having anteniue like the former and legs like

the latter.

11. D'tachus auratiis. Fab.

Juarez. (Common all over the western U. S., Colo., Ariz., New
Mex., Calif., Vane. I., &c. : Wickham.)

12. Epitrix jiorvula, Fab.

Juarez. (MesiUa Valley, N. M. : Clll. U. S. and West Indies

:

Wicl-hdni.)

1.3. Cassida pallidula. Boh. (teJi^ana, Cr.).

Juarez. (Mesilla Valley, X. M. : CHI. Albuquerque, X. ^l. :

Wu-hhdvi. It breeds on Sohinum chraf/iiifulium, and its distribution

may probably coincide with that of the host-plant. The larva,

found at LasC'ruces on Aug. 24, 1S04, is green, with lateral spines.)

DermestidaB.

14. Trogodenna stcrnale, Jayne.

Juarez. (Las Cruces, X. M. : Ckll.).

TenebrionidaB.

15. Argoi>(iris hicohr, Lee.

Between Montezuma and Ojo Caliente. (Arizona : Wickham.)
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Antliicidse.

16. Notoxus serratus, Lee.

Juarez. (Las Graces, N. M., Chaffee Co., Colo. : CJcll.)

Curculionidae.

17. Anthonomus inermis. Boh.

Juarez. ("California.")

18. Macrorlioptus near hispidus, Dietz.

Near Santa Rosalia, on a malvaceous plant.

ORTHOPTERA.

Gryllidae.

10. Gryllus mexicanus, Sauss.

Montezuma.

AcridiidaB.

20. Haldemayiella robusta, Brunei.

Montezuma. (Arizona: Brunei-, Pr. U. S. Nat. Mus. 1889.)

21, Hippisms {XantMppus) zapjotecus, Sauss.

Montezuma.

The above three were kindly identified by Prof. L. Bruner, of

Lincoln, Nebraska.

HYMENOPTERA.

The aculeate species, except the ants, were identified by Mr. Fox,

of Philadelphia ; the others went to the U. S. Department of Agri-

culture, ilr. C. Robertson assisted me with some of the bees.

Apidse.

22. Diadasia diminuta, Cress.

Juarez. (El Paso, Tex., Las Cruces, N. M. : Clll. Colo. : Cress.)

23. Mtlissodes wjilis. Cress.

Juarez. (Texas: Cresson.)

24. Perdita alhipennis, Cress.

Juarez. (Las Cruces, N. M.: ClclL Colo., Tex. : Cresson.)

25. Perdita hyalina, Cress.

Juarez. (Las Cruces, N. M. : CUh Colo. : Cress.)

Juarez.

Andrenidae.

26, Cilissa, sp. n. ?
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27. Collelcs, sp.

Juarez.

28. CoUetes consors, Cr.

Juarez. (Colo., Texas : Cresson.)

29. ColJeies amencann, Cr., c? .

Juarez. (Eastern States.)

30. Aiu/ochlora pura, Say.

Juarez. (Mesa Co., Colo. : Cl-ll. Xorth to Canada.)

Fhilanthidse.

31. Cerreris Kennicoftii, Cress.?

Juarez.

Scoliidae.

32. Mijziae liamata. Say.

Juarez. (Las Cruces, N. M. : Townseml, CHI. Cresson gives

this as e(|uivalent to .1/. interrujita, Say, from Pennsylvania.)

Mutillidae.

33. Sp}i(P.rop1ilhahna Foxi, Ckll.

Juarez. (Not known from any other locality.)

Formicidae.

The ants were kindly identified by M. E. Andre.

34. Tapinoma, analis, Andre.

Terrazas. (Only known from this locality.)

M. E. Andre has recorded Donjmyrmex pyramicus as found by

me at Montezuma : but this is an error— the specimens were from

Kl Paso, Texas. It may be well also to mention that I collected

F.ctatomma concentricum at Moneague, Jamaica, not Kingston, as

M. Andre has it.

Myrmicidae.

35. Aj)hceno(jasicr t'ockerelli, Andre.

Montezuma. (Only known from this locality.)

36. Atta odosplnosa, Keith.

Montezuma. (Torreon, Mexico : Ckll. Apparently not found in

the U. 8. DuUa Torre cites " Am. Mer.")

37. Pogonomyrmex harhatus, Sm.

Between Montezuma and Ojo Caliente ; Ortiz. (Las Cruces,

N. M. : Chll. Texas, Arizona ; Cresson. Dalla Torre cites

Mexico.)
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, CynipidsB.

38. Eucoila, sp.

Juarez.

39. Holcaspis^ sp.

Juarez.

Both of these were new to Coll. U. S. Nat. Mus.

Braconidse.

40. Bathijstoinus, sp.

Juarez. (The genus does not seem to occur in the U. S.)

41. Idiasta, sp.

Juarez.

Both of these new to Coll. U. S. Nat. Mus.

Chalcididae.

42. Eurytoma, sp.

Juarez.

43. Glyphe, sp.

Juarez.

Both of these new to Coll. U. S. Nat. Mus.

LEPIDOPTERA.

PieridsB.

44. Pierls irrotodice, Bdv. & Lee.

Juarez. (North to Canada.)

NymphalidsB.

45. SyncIilo(i lacinia, Geyer.

Juarez. (Neotropical, and north to Las Cruces, N. M.)

45 a. SyncJiIoe lacinia, aberr. riifescois, Ckll.

Juarez.

LycsenidaB.

46. Lyccena eccilis, Boisd.

Juarez. (Garfield Co., Colo., Las Cruces, N. M., Santa Fe, N. M.

(one only) : ChJl. Texas, Fla., Ariz., Calif. : W. H. Edwards.)

Hesperidae.

47. Pholisora catidlus, Fabr.

Juarez ; identified by Dr. Skinner. (Colorado &c.)

Psychidae.

48. OiTceticus Townsendi, Eiley, MS., Towns.

Juarez. (Also Las Cruces, N. M., on tornillo, apple, and locui^t.

Townsend only described the larva ; the male moth has the cell
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conspicuously dark brown, with a pale streak a]nn^ its upper

margin ; otherwise it is not so very different from the description of

0. Ahhotii as ;^iven by Neumtegcn and Dyar, In. N. Y. Eiit. 8oc.

1S94, p. 118.)

Noctuidae.

Kindly identified by Prof. J. B. Smith.

49. Cartu'whs insvjnata, Walk.

Montezuma, i'rof. Smith gave me this name ; but in his Cata-

logue (1893) he places it as a synonym of C. insuha, Wsilk., which

extends to Nova Scotia.

50. CirrhohoUna mexicana, Behr.

Montezuma. (Colo., Xew Mex., Ariz., Tex. : Smith. The species

belongs to the arid region, but it is of a Neotropical type.)

Geometridae.

Kindly identified by Mr. Hulst.

51. Semiothisa californiata, Pack.

^Montezuma. (Las Cruces, N. M. : CIcll. Calif., Texas, Kansas,

Nebraska : Packard.)

52. Phihalaptery.v intestinata, Gn.

Montezuma. (Extends to Maine and Canada : Pad.)

HOMOPTERA.

Membracidae.

.53. Stictocephala festuia, Say.

Juarez. (Las Cruces, N. M. : ClU. Florida: Say.)

Coccidae.

54. Ceroplastodes niveits, Ckll.

Montezuma. (Not known from elsewhere ; the genus has one

other species, from the Mesilla Valley, N. M.)

55. Ceroplastes irregularis, Ckll.

Between Montezuma and Ojo Caliente. (Mesilla Valley, N. M.

:

Ckll.)

I will take this opportunity of giving some fresh information

about C. irrer/ularis, based on the study of Mesilla Valley specimens.

It is found on Atriplex canescens, and when alive is mucli whiter

and more regular than my original types, which were old and injured

by drying. The female with the wax removed is 4.] raillim. long,

nearly the shape of Lecaaium heinispharicum ; the dorsum is

rounded, smooth and shiny, and has no boss ; the sides show irre-

gular gibbosities ; the caudal spine or tail is short and stout, but

distinct.
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On March 13, 1894, females -were found with cj^gs, which are

pink in colour. The number of eggs laid by one female is very

great ; I estimated tliera at a thousand. From the Mesilla Valley

specimens I bied some numbers of a Chalcidid parasite, the Aphycus
ceroplastis of Howard.

Looking over the above list of Chihuahua State insects, it will be

seen that the Xearctic types largely preponderate, and that some few

are even boreal. But it is proper to state that several of the species

taken have not yet been identitied ; and as the specimens were

mostly submitted to specialists who are much more familiar with

the Xcarctic than the Neotropical fauna, it may be assumed that the

unnamed species were probably largely Neotropical. Consequently,

had everything found been named, the percentage of Neotropical

types might have been larger.

The localities cited are all ovtr KUIJU feet above sea-level ; Juarez

is about 3700 feet, Montezuma about 4500 feet, Damalayuca about

4200 feet, Ojo Caliente about 4200 feet, Ortiz about 3800 feet.

Las Graces, New Mexico, U.S.A.,

Nov. 13, 1894.

On the Nutrition of Ttvo Gomiucnsah (Nereilepas and Pinnotheres).

By M. Hexki Corpix.

It is a well-known fact that in the whelk-shells inhabited by
hermit-crabs the annelid Nereilepas fucata is very frecjuently found.

This worm takes up its abode in the first whorls of the spire—that

is to say, in a chamber which is almost completely closed by the

posterior portion of the crab. It is, however, very well develoi)ed,

in no way foul, and is, so to speak, resplendent with health.

Herein there is nothing that need astonish us, as it is admirably

protected against injuries and enemies from without. But the

(juestion arises, as to how it is able to obtain food. It is generally

supposed that it is contented with consuming the excrement of the

hermit-crab, which is voided in the very spot in which it is found.

With a view to ascertaining if this is really the case I made
various observations and experiments, which show that this hypo-
thesis has no foundation in fact.

Let us actually examine a hermit-crab having a Ncreilei>as as its

co-tenant. The crab has two principal modes of feeding. Under
ordinary circumstances it is content to devour the particles which
are brought into contact with its mouth by the rapid movements of

its appendages : the refuse of these matters after digestion passes

to the exterior in the shape of a cylindrical roll, more or less elon-

gated, about 1 millim. in diameter, and easily to be distinguished

from the faeces of the worm, which are filiform. If the worm
devoured these evacuations, it is very evident that they would not

be seen to pass out of the shell. During the whole of the time that
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this feedinp; lasts the annelid pivos no external sign of life: it

awaits the favourable moment.
lUit the procedure is different when we give the crab u morsel of

l.iifre size, as, for instance, u half or a quarter of a cockle {Cardtarn ).

Well pleased with this prize, the crab is seen to masticate it

forthwith with animation; it even protrudes a portion of its body,

and feeds, if I may be perniitved to use the expression, like a glutton.

But almost immediately, between the ceithalothorax and the bases

of the limbs on the right side, tlu; anterior portion of the worm is

seen to make a slow forward movement. The creature, without

hesitation, proceeds to explore its comrade's mouth ; on cncouutei-

iiig the morsel of cockle there, it ni[)s it forcibly with its powerful

mandibles and thenceforth does not relax its hold. Retracting its

body, it draws the booty to itself. 'J'heu one of two things

ha]ti)ens : either the hermit-crab also clings to the prey, without

noticing, moreover, the cause of its in)i)ending loss, and the annelid

redoubles its ettorts so etlectually that the fragment is tinally torn in

two ; whereupon the worm drags its portion into the interior of tbt3

shell, to devour it unmolested. Or else the crab lets go its prey,

and the annelid carries it off bodily ; in this manuer 1 have seen

the worm take away a Cardiiun almost whole, so that it could

not even make it pass through the narrow orifice left between the

crustacean and the shell. By dragging very hard, however, the

annelid almost always succeeded in accomplishing its purpose.

There is no need to believe that the worm perceives the near

]ircsence of prey by smell, for, as I have been able to determine by

withdrawing it from the shell, its organs of sense are greatly dulled.

It is curious to find that it is the hermit-crab itself that, uncon-

sciously of course, informs its comrade of the presence of prey of

considerable size ; the irregular movements in which the crusta-

cean indulges indicate to the annelid that it is time to show itself:

the worm is never seen to emerge at any other time. Another fact

of interest to be noted is the inditl'erenee of the crustactan with

regard to the robber with which it lives and which, to use a popular

expression, comes to "snatch tlie morsel 6ut of its mouth." I have

often seen the annelid, after the hermit-crab had inadvertently let

its prey fail, introduce its head and the foremost aniiuli of its body

between the maxillipeds and right into the mouth of the crustacean.

Ap[>arently nothing would have been easier for the latter than to

ingest the worm and to rid itself of it once for all ; but it left it

absolutely alone. The NvreUcinis pro'its by the oj)portunity to

devour the fragments of food that still remain in the mouth of the

crab, and to carry them off into its retreat.

The above observations were made in a(iuaria. There is no

doubt, considering their fretjuency, that the phenomena take place

in tlie same way in a state of nature at the bottom of the sea. The
annelid feeds upon the largo substances that the hermit-crab intends

to devour. But perhaps it will be asked whether, in addition, the

worm docs not eat, if not the whole, at least a portion of the fajces
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of the crustacean. The following experiment proves that this is

not the case.

To a hermit-crab that has been starved by fasting for some days

there is given a Cardium impregnated with carmine. Immediately

the annelid, which is likewise starving, shows itself, it is made to

withdraw by being touched with a brush : it is driven away in this

manner each time it returns. During this time the crab devours

the Cardium and the carmine. After a few hours there is seen in

the basin the excrement of the crustacean stained a vivid red. To

ascertain whether the annelid has eaten a portion of the faeces, we

break the shell and dissect the worm : I have never discovered

carmine in its alimentary canal.

Nenilejyas, therefore, does not devour the excrement of the

hermit-crab. This discovery, it seems to me, is interesting from

the point of view of the nature of the association between the crab

and the annelid. In the opinion of P.-J. van Beneden this is a case

of commensalism. Xow, according to the definition of the celebrated

zoologist, " the commensal does not live at the expense of its host

:

all that it desires is a home or its host's leavings ; the parasite

instals itself with its neighbour temporarily or permanently ; with

or without the latter's consent, it extorts from it board and, very

often, lodging." This last definition applies admirably to the case

of JSereilepas. The creature evidently injures the hermit-crab, since

it abstracts a considerable portion of the latter's food: it is a

veritable parasite, in the sense in which the word is understood in

ordinary language.
• Pinnotheres, another commensal, which is equally well known,

leads us to identically the same conclusion. On dissecting the

stomachs of specimens of Pinnotheres and those of the Acephala with

which they live I have discovered the presence of the same sub-

stances, composed for the most part of lower forms of plant-life.

There is not, as certain rash hypotheses would endeavour to make

us believe, a division of the particles into two groups : the animal

particles for the Pinnotheres and the vegetable ones for the moUusk.

On the contrary, the Pinnotheres diverts for its own benefit a portion

of the food-matter intended by the mollusk for itself. Although

the injury may be very slight, it exists none the less. It matters

little whether' the food-matter be abstracted in the alimentary

canal itself, as is done by Tcmia, Echinorhynclms, and many Nema-

todes, or at the entrance of the mouth ; on the same grounds that

the Hclminthes, which do not attack the tissues, are parasites of

th.eir host, Pinnotheres is a veritable parasite of its mollusk, as is

JS'ernlejjas of the hermit-crab. This is the conclusion at which it

was my desire to arrive ; by the study of other commensals it will

doubtless be strangely extended.— Comjjtes Rendus, t. cxix. no. 13

(tSeptember 24, 1894), pp. 540-543.
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On the Genus Alicia (Cludactis), with an Anatomical
Description of A. costaj, Pane. By J. E. Duerde^,
A.li.C.Sc. (Loud.), Curator of the Museum of the Institute

of Jamaica.

[Plate IX.]

While investigating, in conjunction with Prof. HadJon, the

anatomy and relationships of a collection of sea-anemone3

from Port Phillip, Australia, it became necessary, in order to

determine the systematic position of one of them

—

Cystiaclis

tuberculosa
J
Quoy & Gaiin.,—that a study of the genus Alicia

should be made. No specimen in this genus, so far as we
are aware, has ever been submitted to microscopic examina-
tion, a condition which is now absolutely necessary before

the relationship of any form of sea-anemone can be deter-

mined.

The genus Alicia was founded by J. Y. Johnson (1861)

for a new form of sea-anemone

—

Alicia inirahilis—from

i\Iadeira. Andres (1884), disregarding Johnson's priority,

places this species under the genus CladactiSj founded by
JPanceri in 1868 for a Mediterranean Actiniarian, Cladactis

casta?. Verrill (1869), quite indcj)endi'ntly, founded a genus
of the same name tor a new Panaman species, Cladactis

grandis. Prof. Haddon and Miss Shackleton (1893) restore

Johnson's Alicia in place of Cladactis, and add a new species,

Alicia rhadina, which they regard as undoubtedly allied to

Actinia pretiosa, Dana, fron> Fiji. They therefore show the

genus Alicia to include the following:

—

A. mirabilis, Johns.

Ann. if- Maq. X. Hist. Ser. 6. Vol. xv. 15
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(tlietype species) ; A. costa^, Pane. ; A.grandis, Vcrr. ; A.2J>'e-

tiosa, Dana ;
.1. rhadina, ITadd. & Sliackl. Unfortunately

only the second species, A. costcs, is available for microscopic

investigation ; but until this is done tlie generic relationship

of the others, founded entirely upon external characters, must

be assumed.

Johnson thus defines his genus Alicia:—" Base adherent

at pleasure; greatly exceeding column. Tentacles simple,

]\Iargin of disk simple, without spherules. Column beset with

stcdked appendafjesy

His figures and description of A. rnirabilis appear suflS-

ciently clear to enable one to recognize the species, while the

character of the genus—" Column beset witli stalked append-

ages "—is sufficient as an external feature to separate it from

all other previously described genera, and would certainly

include Panceri's and Verrill's species.

Verrill, however, has evidently mistaken the relationsliip

of tlie disk and column in the genus. He speaks of the disk

as " broad, with a naked area or ' fosse ' between the tentacles

and the margin," and the marginal tubercles as " elongated,

pedunculated, the end divided into two to six rounded lobes."

In A. casta this naked area or " fosse " is certainly the distal

portion of the column, as is well shown in Andres's figure,

and from the fact that the sphincter muscle occurs in this

place.

The genus has generally been placed under the family

Bunodidge, from the fact that the column possessed what were

regarded as tubercles mainly disposed in vertical series. The
characters of the family Bunodidse are now defined by
McMurrich (1889) as the following:—" Actinia adhering to

foreign bodies by a flat contractile base. Column occasionally

smooth, but usually provided with tubercles, either simple or

compound. No cinclides. Sphincter muscle is strong and

circumscribed. Perfect mesenteries usually numerous, those

of the first cycle, with the exception of the directives, being

gonophoric. Ko acontia. Tentacles smooth, cylindrical, and

entacmaeous." Hertwig (1888) considers "the endodermal

sphincter [circumscribed] must occupy the first place in the

diagnosis." The Cystiactis we had under consideration from

Australia has, from Quoy and Gaimard's figure, always been

taken to be one of the Bunodidae, on account of possessing

what appeared to be tubercles disposed in a vertical series.

Histologically, however, we found it to differ from that family

in the salient character of having a well-developed diffuse

endodermal sphincter in place of a circumscribed one, and

also in the fact that the so-called tubercles are really hollow
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vosicks. Ih'iice arose the nece.s.sity of exaiiiiiiiii^ if the

various species of Alicia, to which Cystiactis bears some
external resemblance, agreed with it or the typical Hunodidae.

The sphincter of A. coslic is shown on PI. IX. fig. 1, from

which it will be seen that it is a somewhat weakly developed,

but greatly elongated, ditfiise endoderinal muscle. A section

through a vesicle is shown in lig. 2, exhibiting a hollow

structure. JSince our Australian form and A. costce agree in

such an important essential as the sphincter, and also in the

nature of the outgrowths on the column, it becomes necessary

that a new family should be established for their reception

and others closely allied to them, as they are obviously

difterent from any of those at present described. I propose

tlie family name Aliciidas, after the genus Alicia, with the

following characters :

—

Fan). Aliciidae.

Hexactinje with a large flat contractile base. Tentacles

simple, cylindrical, and entacma30us. Column with simpli;

or complex hollow processes or vesicles over the greater part

of its surface, arranged mostly in vertical rows. No cinclides.

Sphincter muscle endodermal and diffuse, variable in amount
of development. Perfect mesenteries few or numerous. No
acontia.

The family, as thus defined, includes the genera Alicia

and Cystiactis, and possibly others, such as Bunodeopsis, &c.
The relationships of the Actiniaria are still in a very un-

satisfactory condition, and will be .so until a greater number
have been examined anatomically. It is therefore somewhat
premature to discuss the ))osition of the Aliciidae. External
characters alone would place them near the I^unodida3 ; but

they are now shown to be separated by such an important

character as that of the sphincter muscle.

The genus Gystiactis will be more fully discussed in a

paper shortly to be publisheil by the Royal Dublin Society.

Genus Alicia.

'J'issues very delicate. Tentacles elongated, more or less

retractile. Column with the distal vesicles pedunculated
and much divided, the ])roximal vesicles simpler and more or

less sessile. Sj)hincter muscle feebly developed. ^lesentcries

not very numerous ; two pair.'^ of directive mesenteries.

Should A. mirabilis, Johns,, when histologieally examined,
be found to differ fundamental!}' from the foregoing definition,
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tlicn, as it is the typo of its genus, it will retain ilie name
Alicia, and A. costcv, Pane, will be referred to its original

genus Cladactis, with the definition given above,

Alicia casta', Pane.

The description of the external characters is sufficiently

well given by Andres, who also devotes a beautiful plate to

the species. The following details refer only to the histo-

logical features.

Column.—The column is thin and delicate, somewhat
thicker in the region of the sphincter muscle, but very thin in

the vesicular region. The ectoderm is regular and covered

on the outside with a delicate cuticle. The sphincter region

of the ectoderm is crowded with elongated ncmatocysts,

showing very distinctly tiie internal spiral thread ; somewhat
above and below this region the nematocysts are arranged in

groups, as in the tentacles. In the vesicular region the

ectoderm is much thinner and nematocysts are rare.

The mesogloea varies in thickness, as does the ectoderm.

It is homogeneous in structure, except for the presence of a

few minute cells.

The endoderm is very thin throughout and shows a weak
endodermal muscle.

Vesicles (PI. IX. fig. 2).—The stem or peduncle of the

vesicle shows a regular ectoderm with a thin cuticle, but

without any nematocysts; the mesogloea is thicker than that

of the enlarged portions, and the endoderm forms a weak
basal muscle. The distal portions of the vesicles possess a

thicker ectoderm, with a few nematocysts. The ectoderm

seems largely made up of elongated unicellular glands, which
stain deeply. It is probable that the vesicles are partly glan-

dular in function. They are not batteries of nematocysts.

The mesogloea is very thin, and the endoderm contains

markedly the [figment granules which give the bright colo-

ration to the vesicles in the living animal.

Tentacles (PI. JX. fig. 3).—llie walls of the tentacles are

very thin, with small batteries of nematocysts arranged at

intervals all over the surface. The nematocysts are large, elon-

gated, and show the spiral thread distinctly. Accompanying
them are deeply staining unicellular glands. The mesogloea
appears only linear in section. The endoderm is about half

the thickness of the ectoderm and evenly arranged. A very
Aveak ectodermal muscle can be distinguished in transvei'se

sections and an endodermal one in longitudinal sections.

Disk.—In the disk the ectoderm is very thick and shows



Mr. .1. I']. Diiordoii on flu- O'nius Alicia. 217

few (»r no iioinatocyats. Tlic incsoglceu is very thin and tlni

eiulude'iMual muscle very weak, except towards the pi-riphery

of the disk. Here, close to the tentacles, the disk in spirit-

specimens has a deep told; the mesot^loea is plaited somewhat
as at the sphincter muscle, and the endodermil muscle is

clearly seen. Nematucysts occur in the told.

OisojJtdf/us.—The ectoderm of the (.esopha;^fUs possesses

numerous large elongated nematocysts, which do not stain;

the mesogUea has increased considerably in thickness and
the endoderm has what seem to be glandular cells. A weak
endodermal muscle is present. There is no indication of a

groove opposite the directives.

Sphincter Muscle {V\. IX. fig. 1).—The sphincter muscle
is weak, endodermal, and diffuse in character. It is very
elongated, extending from just below the tentacles to where
the vesicles commence. The mesogloea is thrown into delicate

plaits to support it.

Mesenteries (PI. IX. fig. 4).—The mesenteries are few and
regular in arrangement. There are six pairs of perfect

mesenteries, two pairs of these being directives. Alternating

with the perfect mesenteries are six pairs of secondary

mesenteries, and with these again twelve pairs of tertiaries.

In structure they are very thin and delicate, except where the

retractor muscle is developed. Here the mesogloea is

thickened and becomes plaited in a more or less delicately

dendriform manner to support the weak muscle-fibres. There
is also a weak muscle on the side opposite the retractor, and
in the lower part of the column the muscle and plaitings of

the mesogloea are about equally developed on each side. The
endoderm is feebly developed and has small deeply staining

cells.

Gonads.—In the specimens examined there were no gonads
present.
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EXPLANATION OF PLATE IX.

Kcfcrciice h-tter^.

ec('. = ectoderm. «/<,>;. =:mesog]cea.

f«rf. = eudoderui. 7jew2.= nematocyst.

€71(1. mus. = eudodermal umscle. sph. ?«. = sphincter miisclo.

gid. c.= gland-cell. rec. »i.= retractor muscle.

Fig. 1. Longitudinal section of the portion of the column of Alicia costce,

Pane, between the tentacles and the commencement of the

vesicles, showing the diffuse endodermal sphincter muscle, con-

siderably folded. Magnified 33 times.

Fig. 2. Section through one of the large vesicles. Slightly magnified.

Fig. 3. Transverse section through a flattened portion of an extended

tentacle, showing the arrangement of the nematocysts iu limited

areas. Magnified 33 times.

Fig. 4. Transverse section of a middle portion of a mesentery in the

region of the oesophagus. Magnified 33 times.

XXV.—On some new Species of Gohoptera in the Museum of

the Flon. Walter Rothschild. By Dr. K. Jordan.

1. Trichius ornatus, sp. n.

S 2 . Tr. obscure viridis, infra aeneo-nitens. Caput ssepe parura

purpurascens ; clypeo latitudine parum longiore, prsecipue in $

,

grosse punctate ; fronte et vertice in J minute sat sparsira, in

$ dense subreticulato-punctatis, duahus maculis frontis, duabus-

que lateralibus elongatis verticis luteis. AntennsB pallide rufis,

articulo primo apice viridescente, clava maris ea feminye parum

longiore. Palpi rufi.

Prothorax longitudiue parum latior, apice rectus, basi rotnndatus,

lateribus pone angulos anticos prominentes, in c? minus quam in

2 rotundatos, leviter sinuatus, retrorsum gradatim ( J ) vel rotun-

datim ( $ )
parum ampliatus, angulis posticis rotundatis ; sulco

raediano longitudinali, sulcis transversis uno apicali, altero basali,

limbo laterali medio angustiore, utrinque macula disci obliqua

postmcdiana, altera minore subapicali, tertia laterali mediana cum

limbo ac stepe cum macula prima connexa, luteis, his maculis

impresi-is ; disperse, ( d" ) minute, ( $ ) crasse punctatus.

Scutellum triangulare, longitudiue latins, marginibus exclusis

luteum.

Elytra latitudine sexta parte longiora, leviter striato-punctata,

inters])atiis tertio caeteris multo latiore et primo parum elevatis

;

vitta mediana longitudinali longitudine ac latitudine variante, in

humeris ssepe dilatata, rufa ; linea longitudinali interspatium

.secundum occupante, guttis septcm in utroque elytro lufeis

—

1* basali mediana, 2" basali marginali, 3" dorsali antemediana in
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punctos divisa, 4", 5», (]• latcralibus ujquidistaiitibus, 7" ad augvi-

luni suturalem sita.

P}f;;i(iiura iitriiiquo macula plus minus mafifua lulea siguatum,

(c? ) subcirculariter,
( 2 ) irregularit<?r strigulosum,

( 9 ) lateribus

etiam ])anim punctatum.
Infra lutoo-notatus, variabilis, luteo-pilosus, sat rude punctatua

;

abdomen ( <^ ) medio sensim depressum, segmcnto anali (?)
emarginato. Pedes liiteo-rufi, viridi-nitentes.

Long. 15 mm., elyfr. 7|, lat. fi.].

Hah. Khasia Hills, Assam . Six males, six females.

Resembles in outliiie Tr. Jansonij Gestro [Ann. Mas. Civ.

Gen. (2«) X. p. 854, t. ii. %. 12, 1892 (Burma)], but other-

wise it is quite different.

2. Trichius discolor^ sp. n.

(S • Caput nigrum, ante oculos fascia transversa rufa, intra oculos

densissimc longitrorsum irregulariter strigulosum, ante pronotum
et ad margiuem oculorum punctulatum ; clypeus latitudine parum
longior, lateribus sat reflexis rectis, angulis anticis autem valde

rotundatis, sublaevis. Antennae rufoe, clava fuuiculo longiore.

Prothorax rufus, tenuiter nigro-limbatus, lateribus reflexo-mar-

ginatis, postice rotundatus, a medio antrorsum angustatus, pone
angulos anticos prominentes subrectos vix siuuatus ; dorso

utrinquo pone medium parum depressus, disco paucis strigulis

luniformibus instructus ; puncto nigro impresso marginali ante-

mediano, macula iudistiuota basali laterali obliqua eodem colore,

praeterea sulculo marginali, linea mediaiia pro parte, ac utrinque

puncto discoidali luteis.

Scutellum triangulari-semicirculare, medio excluso punctulatum,

nigrum.

Eljtra rufa, niarginibus angustis et plaga magna mediana disci

nigris ; haec plaga duo puncta, unum medianum dorsalc, alterum

postmedianum laterale, lutea includit ; irregulariter punctato-

striata, striis dorsalibus postice evanescentibus ; apex singuli

elytri valde, fere regulariter, rotundatus.

Pygidium atrum, splendens, utrinque plaga lutea notatum, paucis

punctis instructum.

Infra niger, luteo-signatus ; metasternum lateribus macula rufa

notatum. Pedes ruti, genibus et tibiarura apice nigris leviter

ajnescentibus, pauce punctati ; dentes tibiarum anticarum sat

parvi.

$. A mare diflfert : splendens; clava antennarum nigra; clypeo

fortius 8cul])turato : protliorace punctis magnis lateriljus densis

instructo, linca media magis inipressa, macula basali laterali nigra

multo majors triangulari ; elytris magis regulariter et fortius

punctato-striatis, apice baud la)vil)us, atris, macula basali, altera

subapicali rufis, gutta mediana lutea majore
;
pygidio rufo, supra
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hevi, maciila latcrali niinuta; corpore infra rufo, stcrnis latcribus

nigro-signatis ao luteo-guttatis.

, Loug. 11 mm., cl}tr. G, lat. 4.\.

Hah. Kliasia Hills, Assam. One male, one female.

S. Calodtma pleheius, sp. ii.

$ . Caput viridi-cceruleum, impressionibus levibus irregularibus

piinctisque sat densis grossis instructum, vertice medio sulco

profundo iiotato. Antenna) viridi-aMicfe, apice obscuriores. Pro-

thorax elytris latior, apice basi fere duple angustior, lateribus

rotundatis ante basin latioribus ; basi utrinque latius sinuatus

(]uam in C. reguli : convexus, medio canaliculatus, disco antice

leviter biimpressus, alteris impressionibus utrinque versus latera

pone medium sitis, dense fortiter subumbilicatim punctatus,

punctis antice sparsioribus miiiutioribus ; cum elytris ruber, limbo

apicali medio triangulariter dilatato et lobi antescutollaris apice

viridi-feneis, margiuo lattrali apicali angustissimo cyanco sicut

margine basnli latcrali.

8cutcllum transversum, rotundatum, excavatum, lasve, viridi-

cyaneum. Elytra prothoracis colore, margine basali angusto

a:;nescente, sutura angustissima nigrescente, postice cum margine

apicali angusto et signaturis elytrorum obscure cyaneis : macula

parva communi postbasali fere V-formi, fascia transversa post-

mediaua in sutura latiore (ubi circiter dimidio latitudinis elytri),

in medio disci parum constricto, ad marginem lateralem angiis-

tata, macula parva transversim triangulari anteapicali suturali

;

sat consi:)icue striato-punctata, parum rugulosa, iuterstitiis pro

parte subconvexis ; margine apiculi bidentuto versus suturam

subangulato-convexo.

Subtus cyanea, leviter viridesccns. Prosternura magis elevatiim quam
in C. requli ; sterna latcribus et abdomen dense fortiter punctata.

Segmenta 2""'-4""' lateribus macula parva irregulari rubra, totum

segmentum ultimum (macula parva basali, margine angusto

apicali exceptis) etiam rubrum. Pedes sat fortiter punctati,

cyanei, tibiis tarsisque senescentibus.

Long. 40 mm., elytr. (sut.) 30, lat. (protb.) 27, lat. (bum.) 25^.

Hah. Cairns, North Queensland. One female.

I have compared this insect with specimens of the three

Ca/o^/ema-species hitherto known

—

C. regalis, Cast. & Gory,

C. Bihhei, loll., and C. iVallacei, Deyr.,—and find that

it is different from them ; in its broad prothorax it recalls

somewhat C. Bihhei, and resembles in the red colour of the

upperside C. Bihhei and C. Wallacei.

4. Crioi/rosopus amcpjiuSj sj). n.

9 . Cr. ater, splendens, rubro- ac rubrescenti-ochraceo-signatus.
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Cuputanticodepressione trapeziformi, intra antennas pricter sulcuni

luodianuni utrint|uc irro^iilaritor Kjit ])rofundc sulcatum ac rudihns

punctis instructum, verticc dense punctatiim. Ant<.'nnir; cor])ori'

parum longiorcs, hasi excepto prisoo-pubescentes ; articulis 1"

basi imiiressione transversa, su])ra altera longiore leviore notato,

ina'qualiter punctato, 3"-5'' canaliculatis.

l'n)thorax conillinus, macula oblonga mediana parva postraediana

atra. ant<^ earn striola siibnifjra : fortiter, fere u'lpialiter eonvexus,

utrinque dorso impressionc mf-diana parva, hitrribus ante dentem
cunicuni amplior (juaiu post dentem, sed hie vix jj^ibbosus, disperse

punctatus, hasi utrin(|ue fere Irevis.

Scutellura triangulare, impunctatura, latitudine vix lonj^ius. Elytra

V)asi prothoraco (cum dentibus) parum latiora. rctrorsum attcnuata,

humeris rotundatis, sed baud valde obliquis, minute punctata,

basi transverse rugulosa ; maculis duabus pallide rubrescenti-

ochraccis transversis intra marginem elevatam lateralem et

suturam, banc uon attingentibus, extensis :
1' postbasali majore

parte atra basali elj'tri angustiore, ad marginem lateralem versus

basin dilatata, ad suturam rotundata, 2^ minore suboblonga antice

raagis quam postice rotundata, ante quartam partem apicalem

elytri sita ; angulo apicali suturali recto, exteriore dentate.

Prosternura transverse rugulose punctatum. Processus meso-

sternalis antice peq)cndicularis, margine superiore antice con-

vexo medio subtuberculiformi. iletastcrnum lateribus dense,

versus medium multo sparsiua sed rudius punctatum. Abdomen
rubrum, segmento 1" atro, ca'teris margiiiibus nigrescentibiis,

ultimo sat dense punctato late levitcr emarginato.

Pedes atri, femoribus medio corallinis, tibiis quatuor posticis com-
pressis sul)sulcatis sat grosse punctatis.

Long. 32 ram., elytr. 23, lat. 10|.

IJah. Bebedero, Costa Rica (Underwood coll., 1894). One
1cm ale.

A very conspicuous insect, which is not nearly allied to any
other species ot" Crioprosopus.

5. Sternotomis transversonotatus^ sp. n.

$ . St. nigcr, infra pube luteo-ochracea, supra nigra, capite hie et

inde, antennis basi pedibusque subglauca veatitus, pronoto luteo-,

elytris lacteo-signatus.

Caput utrintjue macula anteoculari ac gutta in medio frontis sita

luteis notatum, omnino punctulatum; fronte antice transverse

impressa, medio convexa, sat profunde canaliculata, canaliculo

in vertice leviore, pone elevationem intra-antennalcm postice sulco

transverso arcuato sat profundo determinatam in impressionem
jirofundam jtunctiformen dilatato ; oculis luteo-glauco-cinctis

;

tuberculis antenniferis magis quam in St. amcena, Westw.,
elevatis, dense punctulatis. Antennte corpore parum longiores,

griseo-tomentosic, basi subglauca?, articulo primo cicatrice rudi
instruct©.
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Prothorax longitudine ktior, basi profuude sat auguste coustrictus,

disco ante hoc sulcum magis elevate quam in St. Murraifi, Chevr.,

et St. amrena, Westw., antice sulculo transverse recto supra in

medio haud retrorsum arcuato, deute laterali robusto, supra

punctis rudibus ac linea mediaua antice sensira impressa instruc-

tus ; nigro-velutinus, sulco basali et xitrinque macula antemediana
suboblonga transversa luteis.

Scutellum albo-luteum, rotundatum. Elytra basi prothorace (cum
dentibus) vix latiora, hunieris leviter produetis rotundis ; in

utroque elytro tribus maculis lacteis : 1" laterali ad humerum
incipiente retrorsum latiore, totum latus occupaute, limbo tenui

excepto, intus pone medium emarginata ;
2* basali a humero

versus suturam desccndente, suturam ac medium elytrorum haud
attingeute, parum latiore quam spatium nigrum intra maculas
pm

g^.
2am

.
3a guboblonga dorsali postmediana.

Processus prosternalis angustus, postice declivis, versus basin

rotundato-declivis, sulcatus, antice t'ere perpendicularis, apice

rotundato autem parura producto. Processus mesosternalis etiam

sat angustus, supra parum convexus, apice leviter productus ac

medio anguste paulo emarginatus, cum processu prostemali pilis

longis vestitus. Abdomen lateribus luteo-ochraceum, medio
glaucum.

Long. 30 mm., clytr. 21, lat. 10.

Stanley Pool, Congo. One female.

When a series of this peculiar species is procured, we shall

probably find that tiie colour of the tomentum of the under-

side is liable to variation.

The elytra appear less triangular than in the allied species

{St. amoena, Westw,, crux-nigra^ Hope, Murrayi, Chevr., &c.),

as they are narrower at the base.

The structure and pattern of the pronotum, the form and
pattern of the elytra, and the structure of the sternal inter-

coxal processes distinguish this species from its allies.

6. Ceroplesis llarrisoni, sp. n.

$ . C. niger, elytris rufo-testaceo-fasciatus. Structura (haud signa-

tura) C.Jissce, Har., similis, multo robustior
;
prothorace dente

laterali majore, pronoto fortiter punctato-rugato, antice trans-

versim plicate, basi sat fortiter biplicato, sulco brevi antebasali

mediano laevi instruct© ; elytris basi fortiter rugato-punctatis
;

processu mesosternali minus elevato, fere ajqualiter declivi, cum
processu prosternali brunneo-nigro-piloso.

Elytra nigra, fascia prima antemediana parte basali nigra angus-

tiore, secunda postmediana ilia parte iccjuilata, tertia quartam
partem apicalem elytroruiu occupante, ac limbo laterali tenui

(basi excepta) rufo-tcstaceis siguata ; fasciis nirjris submcdiana et

altera anteapicali a?quilatis in sutura stepc parum latioribus.

Long. 30 mm., elytr. 21, lat. 10|.
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Ilah. Congo (fioni between Stanley Pool and Lukolelc,

aiul tVoni TIj)i>to). Three females.

Named in lionour of the Rev. V. (J. Harrison, who pio-

cured this and many other interesting and rare insects during

his journeys on the Congo between the Stanley Pool and

Lukolele.

XXVI.

—

A Revision of the Jurassic Bryozoa.—Part 1. Llic

Genus Stomatopora. By J. W. GREGORY, D.Sc., F.G.S.

I. The Specific Characters of the Cyclostomata.

The diagnosis of species of Cyclostomatous Bryozoa has

always been regarded as a difficult and unsatisfactory task.

The Cheilostomata offer nine useful characters, some of which

appear to be very reliable. In this group the form of the

zoariuni, the shape of the orifices and of tlie zocecia, the

structure of the front wall, the characters of the ooecia or

gonoecia, the arrangement of the avicularia and vibracula,

tile distribution of the spines and maculae, and the superficial

ornamentation give a combination of characters which enables

species to be defined with considerable precision. Unfor-

tunately in the typical Cyclostomata only the least trust-

worthy of these cliaracters are available. We have to rely

only on the form of the zoarium, the length of the zocecia,

the size and position of the mouth, the shape of the ooecia

(when ])rescnt), and the ornamentation of the wall. The
zoojcia in the Cyclostomata are, however, so very simple in

structure that tlieir characters are far less reliable than in

the more specialized subclass, the Cheilostomata. It seems

therefore at first sight almost impossible to diagnose species

while even the genera appear to vary to a hopeless extent.

Two opposite methods of treatment have therefore been

adopted for the Cyclostomata. On the one hand, numerous
species have been founded on insignificant and individual

variations ; on the other, many authors have thought thai

this subclass affords an illustration of the theory of the " per-

sistence of type," that was once applied, but has been

discontinued in the case of many other groups. They have

therefore abandoned the effort to separate species of different

ages
J
they have lumped together the forms of such different

geological horizons that, if their example be followed, the

study oi the group becomes valueless.

To find a mean between tiiese extremes is not easy. Tlie
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general facies of tlie Cyclostomatous faunas of tlio various

geological systems is, however, strikingly different; this can

at once be seen by a comparison of lists of the genera. If

the genera vary it is almost certain that the species must do
so likewise. The specific characters are variable and slight.

But if we examine good series of specimens, and compare the

normal tyjies of the zooecia and equivalent zooecia in the two
zoaria, then certain fairly constant differences appear. Thus,
if we take a Jurassic sjiecimen in which the zoarium contains,

say, two hundred zooecia, and compare it with one of a closely

allied recent species with as many zooecia, it is not improb-
able that one zooecium in each may be found to be identical.

But that does not seem sufficient reason for i";norina^ the

constant differences between the n)ajority of the zooecia in

each. The embryos and young forms of different species of

Mollusca are often indistinguishable ; but that does not lead

nialacologists to merge the species when there are definite

differences in the adults. The variations in the zooecia of a

zoarium of a bryozoon is an analogous case to this
; some

zooecia are young and immature, others are cramped and
malformed. To draw up a diagnosis which shall accurately

describe each zooecium in a colony, and sliall at the same time

be sufficiently definite to characterize the species, is impossible.

Nevertheless, if we take the normal adult zoceciaand compare
equivalent ones in different species, there seems sufficient

reason for supporting tlie practical validity of species in

this group.

II. Revision of the Species.

The genus Sfomatopora affords a very convenient illustra-

tion of the difficulties, but yet of the possibilities, of the

diagnosis of the Cyclostomata. It is, moreover, the first

genus represented in the Jurassic that comes under considera-

tion in the preparation of a catalogue of the Jurassic Bryozoa.

It may be useful to publisli a synopsis of each of the leading

genera as they are finished.

Family Tubuliporidse.

Genus Stomatopora, Bronn, 1825.

Alecto, Lamouroux, 1821.

Auhpora, pars, Goldfuss, &c.

Diagnosis.—Tubuli])orid8e with the zooecia forming flat

adnate zoaria, composed of uniserial lines. These branch
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ilichotomously or irregularly, and sonu'tiiiu's anastomose into

a reticular wel). The peristome is tliisii or sliglitly raised.

Zocecia tubular or suhpyritbrm.

'J'ype species : S. dichotomu (Lamnuroux ).

1. Stomatopora dichotoma (Lamx.),

Alecto dichotoma, Lnniouroux, 1821, Kxp. iii»5tli. I'olyp. p. 84, pi. Ixxxi.

tigs. 1L>-14.

Stoiiuitoporn dichotoma, IJroiin, ISL'*), I'lianzenth. ])p. 27, 48, pi. vii.

tif.'. .'i.

AitlojHira dichotoma, (Joldfiiss, 1831, Petref. Cierni. VA. i. p. 218,
pi. Ixv. tig. 2 (y iU)U 2 a).

Stomatopora antiqua, Ilaime, 18'j4, M(5m. Soc. jr6ol. France, ser. 2,

t. V. p. I(i2, pi. vi. tig. 7.

Stomatopora Haimei, Terq. & Piette, 18Go, ibid. st5r. 2, t. viii. p. 124,

pi. xiv. Hg.s. lS», 30.

Stomatopora di/afan.-- jiioutlivalti/tn'iitis. Vine, 1883, Kep. Hiit. As.soc.

1882, p. 201.

Stoviato/Hira Terqiicmi, Ilaime. I8;j4, oj). cit. p. 164, pi. vi. tig. 4.

Stomafiij)i>ra M'a/tioii {non Ilaime), Vine, 1884, Quart. Journ. Geo].
Soc. vol. xl. p. 787.

Stomatopora spirata, Walford, 1889, ibid. vol. xlv. p. .')G4, pi. xviii.

tig. (!.

Stomatopora parrecta, Wah'ord, 188!>, ibid. vol. xlv. p. -'tiV), pi. xviii.

tigs. 7, s.

Diagnosis.—Zoarium typically forming a locse irregular

network ; the lines radiate from the centre and repeatedly

branch dichotomously. Eiglit or ten zocecia m.ay occur
between two points of bifurcation. Such series are often

curved (var. spirataj Waif.). Young forms consist of a

single line, which may at first branch very sparingly (var.

porrecta, A\'alt.). Crowded growths occur.

Zocecia regularly cylindrical.

Peristomes well raised, varying in height from lialf to one
and a hall times the diameter ot the zocecia. Surface punc-
tulate and transversely wrinkled. The wrinkling is best

seen in young zocecia. The normal zocecia varv in length

from one and a half to three time.-; the diameter.

Oa'Cia small; appear as small hemispherical tubercles;

diameter about halt that of the zocecia; j)unctulate.

Distribution. — England : Lower Lias to Cornbrash.
Foreign: Sinemurian to Kimeridgian

; France and Germany.

2. Stomatopora dichotomoides (d'Orb.).

Alecto dichotomoidcg, d'Orbigny, 184'J, Prod. Pal. t. i. p. 288.
Stojiiafojjora dichntmnoides, d'tJrbigny, 18C2, Pal. Franc., Terr Cr»5t

t. V. p. 8.34.

Slojitatiipora Bourhardi, Ilaimo, \H'A, Mi'-m. Soc. g^ol. Irance ser. 2
t. V.

J).
1<)4, pi. vi. lig. t).
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Stomatoporajurenj>{s,ktnl\im, 18(51, M6m. Soc. femul. l)oub^*, Si^r. 3,

t. vi. p. "ill.

Stomafopora roraUina (Pd'Orb.), 'd. 1861, ibid. p. 210.

Stomatopoin Waltoui (pars.), Vine, 1884, Quart. Journ. Geol. Soc.

vol. xl. p. 787, fig. 2 h (iiou 2 a).

Diagnosis.—Zoarium of uniserial zooecia branching dicho-

tomously or irregularly. Typically it is very loose. Long
unbranched series occur. Crowded varieties with tufted ends

to the branches also occur.

ZocBcia at first regularly cylindrical, but soon becoming

pyriform or subpyriform ; obscurely transversely ridged

;

surface punctulate.

Peristomes slightly raised, usually not on the median line.

Ooecia unknown.
Distribution.—England : Inferior Oolite to Corallian.

Foreign : Bajocian to Corallian ; France, Germany, and

Austria.

3. Stomato2)ora Waltoni, Haime.

Stomatopora Waltoni, Haime, 1854, M4m. Soc. g6ol. France, s^r. 2,

t. vi. p. 162, pi. vi. figs. 3 a and b.

Alecto bajocensis, d'Orbigny, 1849, Prod. Pal. t. i. p. 288.

Diagnosis.—Zoarium of uniserial zooecia forming delicate,

radiating, and very divergent lines ; these branch repeat-

edly, occasionally interlace, and end in loose tufts.

Zooecia long, cylindrical, and very thin ; transversely

ridged.

Peristomes have thickened rims, but are not reflexed.

Distribution.—England : Fuller's Earth to Cornbrash.

Foreign : Bajocian, 1^'rance.

4. Stomatopora Smithi (Phillips).

Cellaria Smithi, Phillips, 1829, Geol. Yorks. pt. i. p. 143, pi. vii. fig. 8.

Hippothoa Smithi, Morris, 1843, Cat. Brit. Foss. p. 39.

Alecto Smithi, d'Orbigny, 1849, Prod. Pal. t. i. p. 317.

Diagnosis.—Zoarium hippothoiform, uniserial; branches

crowded and irregular ; entirely adlierent.

Zooecia pyriform ; long slender proximal ends ; front wall

well raised, rounded, and punctate; orifice small, circular,

surrounded by a low rim.

Peristomes slightly rai.sed. Flat regular rims surround each

of the zooecia.

Distribution.—Adherent to Cardium citrinoidum. Corn-
brash, near Scarborough. Only the type specimen known.
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/). Stovmtopora intermedin (Miinst.).

Aulopora intermedia, Miinster, 1831, in Goldfuss, Petref. Oorin. HI. i.

p. 218, pi. IXV. fi;r. 1.

Sfnmato/>ora intermedia, Broiin, 1849, Ind. Pal. p. 1202.

Alecto inti-rini-dia, d'Orbigiiy, ISoO, Prod. Pal. t. ii. p. 2'>.

Diagnosis.—Zoarium formin<5 a crowded network.
ZiKi'cia cylindrical, very short.

Peristomes raised and much thickened.

Distribution.—Coralliaii, France and Germany.

Synopsis of Species.

I. Zocecia regularly tubular.

Peristomes well raised ; zooecia short dichotoma.

Peri.^toines slightly raised ; zooecia long Waltoni.

Peri.*tomes thickened intermedia.

II. Zocecia pyriforui dichotomoiden.

III. Zooecia hippothoiform Smithi.

111. Relations of the Jurassic Species.

The four main characters used in the diagnosis of these

species are as follows :—The elevation of the peristome {p) ;

the shape of the zooecia (c) ; the size, and especially the

length, of the zocecia (/) ;
and, last and least, the arrange-

ment of tiie zoarium (r). In order to sliow the relations of

these Jurassic species to those of later periods formula are

very convenient. Each of the characters may be represented

by a letter, and numbers adopted for the principal variations.

Thus, let ]t stand for peristome ; if it is flush it may be

indicated by 0, if well raised by 2, and if slightly so by 1.

In the subjoined forraulse the signs denote as follows :

—

Peristome.
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Iiitonnediatc variafioii.-* may be indicated 1)V tlic use, of

dashes beside the fiij^uves.

Thus we may represent the different series as follows:—
>S. flirhofovia series.

p. c. I. r.

S. (Uchotomn (Lamx.) 2 1 1 Jurassic.

»S. ffranulata, M.-Edw. (non auct.) 2' 0'
1 1 Cretaceous.

S. cUvaricata, Reuss 2' 0' 1' 0" Miocene.

S. trahensy Couch {S. granulata,

Johnst.) 2" 0" 1 2 Recent.

S. dichotomoides series.

p. c. I. r.

S. dichotomoides (d'Orb.) 1 2 1 Jurassic.

5. plicata, d'Orb 1 2' 1 Cretaceous. (Or-

namentation differs.)

<S. vesiculosa (Mich.) 1 2" ] Miocene.

S. Walton i series.

p. c. I. r.

S. Waltoni, HfdmQ 1 2 Jurassic.

S. longiscata, d'Orb 1" 2 Cretaceous.

S. Retissi, n. nom.* 2 2 Miocene.

Eacli of these three sets of formulse shows a gradual increase

in the degree of development of the distinguisliing cha-

racters. This fact is clearly brought out by the formula3. In

some species the later types, however, are simpler than tlieir

Cretaceous representatives, for the genus attained its maximum
in the Mesozoic, and has been on the wane throughout the

Cainozoic. The different stages may be called either species

or varieties. It probably does not matter which name is

adopted, so long as the differences between them are marked
and the forms grouped together in series round the best-

known type.

XXVII.—Descriptions of Two neio Species of Pieridaj cap-

tured by Captains Cayley Webster and Cotton in JVew

Georgia, Solomon Islands. By H. Grose Smith.

Deltas georgiana.

Male.— Upperside. Anterior wings white, with the costal

margin, costal and subcostal nervures black ; the third sub-

* Aulopora divaricata, Reuss (non Roenier), Foss. Polyp. Wien. Tert.

1847, p. 53, pi. vii. fig. 18.
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costal norvulo very broadly black ; the iipical urea br>):iillv

black, the inner edge of which is irrorated with white and
extends rather obliquely as far as the extremity of the lowest
median iiervule, whence to the posterior angle it becomes
linear ; between the veins near the apex are five white
streaks, of which the third is the longest and broadest, the

others being more or less irrorated with black scales.

Posterior wings white, with the outer fourth from the apex
to the inner margin black, the black area being widest in

the middle and its inner edge irregular and irrorated with
grey scales.

Underside. Anterior wings wliite, with the black area

more extended tiian on the uppersiile, and invading the upper
part of the cell, where, towards the base, it is irrorated with

white and tinged with yellow; the upper discocellular

nervule is black ; the rows of white sjjots in the apical

black area are much laiger and more distinct than on the

upperside and six in number, with a narrow marginal
whitish streak between the two lowest median nervules.

Posterior wings with the basal two thirds yellow, shading
into white towards the apex ; the outer third black, with a

submarginal row of six greyish-white bars, angulated exter-

nally in the middle.

Head and thorax black, clothed with long white hairs
;

abdomen white.

Expanse of wings 2^ inches.

Pelongs to the group of Delias isse, Cram.
One specimen only. In Mr. Grose Smitli's collection.

Appias gtsco.

Male.— Upperside. Both wings pale yellow, with \Qvy

broad black margins. On the anterior wings the basal fourth

is densely irrorated with grey scales ; the black area extends

broadly along the costa and covers the apical and outer

marginal fourth, terminating on the inner margin at three

fourths distance from the base ; its inner edge on the disk is

deeply indented between the veins. On the posterior wings

the outer fourth from a little above the apex to a little above

the anal angle is black, with its inner edge rather irregular

and irrorated with yellow scales.

Underside as above, but on the anterior wings the basal

area is yellow, clouded with grey. On the posterior wings

the inner three fourths is orange-yellow, slightly darker orange

on the costal margin ; the outer fourth being brown-black as

above.

Ann. d' Mag. N. Hist. Scr. 6. Vol xv. 1(J
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AnteuiuB black ; head and thorax dark grey ; abdomen

grey above, yellowish grey below.

Expanse of wings 2 inches.

Belongs to the group of A. panda, Godt., to the female of

which on the upperside it bears considerable resemblance.

One specimen only. In Mr. Grose Smith's collection.

XXVllI.

—

Descriptions of new Species of Land- Shells from
New Guinea. By Edgar A. Smith.

The species about to be described were collected by Mr.
William E. Armit during an exploring expedition on the

north-east coast of British New Guinea, on Mount Maneau,
on the mainland, and on Mount Moratau, Goodenougli

Island ; also at the back of Cloudy Bay, on the south coast.

It is to be regretted tiiat the exact locality of the species can

only be given in one or two instances.

1. Nanina amhlytropis'*'.

Testa orbicularis, subacute carinata, spira brevi convexe conoidea,

auguste perforata, supra fusca, haud nitida, subtus pallidior,

corneo-lutescens, polita ; anfractus 6, lente crescentes, leviter

convexiusculi, inferne ad suturam impressi, submarginati, lineis

incremeuti obliquis arcuatis, prope suturam subplicatis, striisque

microscopicis radiantibus et minute rugiilosis sculpti, idtimus ad

peripheriam acute angulatus, subtus niteiis, haud microscopice

striatus, Kneis iucrementi mode sculptus ; apertura obliqua, angu-

latim sublunata, intus albida vel livido-alba
;
peristoma tenue,

margine columellari leviter incrassato, superne expanse, foramen
umbilicale semiobtegente.

Diam. maj. 23 millim., min. 20, alt. 13 ; apertura 7 alta, 11^ lata.

I am inclined to think that this species does not exceed the

dimensions given above. The spire is convex and terminates

in an obtuse apex. The sculpture consists, besides the lines

of growth, of exceedingly tine wrinkly stride in the same
direction. It is this minute striation w^hich produces the dull

surface. Underneath, where they are not present, the shell

is highly glossy.

2. Nanina lissorhophe f.

Testa iV. Cainii t similis, sed spira minus conoidea, aafractibus

* dfi^Xvs, bluut ; rpoTTts, keel.

I" \iva6i, smooth : pacpr], a seam or suture.

I Ann. & Mag. Nat. Hist. 1887, vol. xix. p. 417, pi. xv. iig. 5.
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lentiua acoi-cscontibus, liaeis incremcuti coiiferti.s, forlioribus

sculpta, anfr. uUiiuo infra carinam baud coQcave impresso, subtua

striis concontricis vix visibilibua.

Diam. maj. 254 millim., min. 22, alt. 13; apertura 9 alta, 113 lata.

This species is seen at a glance to be distinct from
iV. Cnirnij which it resembles in colour and the width of the

umbilicus. The sculjDture of the upper surface is quite

different. The close striae stop short just below the suture,

which is consequently margined beneath with a smooth
border.

3. Rhysota Armiti.

Testa perforata, orbicularis, cariiiata, supra saturate fusca, versus

apicem livido-purpurea vol rufescens, baud nitida, infra polita,

olivaceo-fusca, versus urabilicum paUidior, subHavida ; spira

depresse conoidea, ad apicem obtusa ; anfractus 6, leute accres-

centes, vix coavexiusculi, lineis incrementi oblique arcuatis

tenuissimis minute subrugulosis sculpti, ultimus oblique rugosus

et irregulariter indentatus, ad peripheriam acute angulatus, infra,

concentrice substriatus, lineis incrementi tenuibus ornatus, versus

labium inferius leviter inflatus vel saccatus ; apertura obliqu:i,

sublunata, saturate livido-fusca
;

peristoma intus incrassatum,

carneum, margine columellari supra umbilicum breviter expanse

et reflexo.

Diam. maj. 45 millim., min. 39, alt. 22 ; apertura 13J alta, 23 lata.

This species is allied to R. hercules of Hedley, but is

separable on account of its smaller size, the less elevated

spire, the slightly more acute keel, the less convex whorls,

the rather more distinct concentric striation on the lower

surface, and the peculiar inflation of tiie base. In colour the

two species are rather similar, but R. hercules is greener

beneath and has a rosy or pink peristome, which, in the

present species, is of a flesh-colour and not so pink. Slight

differences of sculpture are also discernible ; but these are

more readily seen by a comparison of the two forms.

4. Helix (ffadra) stirophora *.

Testa depresse subglobosa, ad peripheriam obtuse carinata, late

umbilicata, saturate castanea ; sj)ira convexe conoidea, ad
apicem obtusa ; anfractus 5^, convexiusculi, lineis incrementi

striati, ultimus antice breviter descendeus ; apertura late lunata,

obliqua, saturate fusco-jjurpurea ; peristoma undique mediocriter

expansum et retlexum, pallide purpurasccns, margine columellari

albo, latins cxjjanso.

Diam. maj. 34 millim., min. 2S. alt. 23 : apertura i;} alta, 1 7 lata.

Hah. Cloudy P,ay.

IG*
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This species recalls the small form (var. semicastanea) oi

11. hipartiia, but is distinguished by the obtuse keel, wider

umbilicus, less elevated spire, colour, &c.

5. Helix [Dorcasia) suhpUcifera.

Testa depresse glohosa, niediocriter umbilicata, solidiuscula, pallide

fuccesct'iis, subtus pallidior, liueis increinenti oblique curvatis, in

anfr, ultimo subpliciformibus, sculpta ; spira brevis, conoidea, ad

apicem obtusa ; anfractus 5, convexi, sublente accrescentes, sutura

profunda sejuncti, primus minute punctatus, ultimua antice

descendens ; apertura obliqua, late lunata, dilutissime rufescens ;

peristoma albidum, anguste expansum et reflexum, margine
columellari superne ddatato, umbilicum partim obtegente.

Diam. maj. 20| miUim., min. 17, alt. 14; apertura intus 8| alta,

9 lata.

This species bears some resemblance to H. argillacea^

Ferus., when viewed from above. It is, however, less

globo.'^e, more depressed, more widely umbi Heated, has a

smaller aperture, and is more plicately sculptured. Only the

apical wliorl is punctate.

6. Helix [Chloritis) ephaviilla *

.

Testa H. Leer simillima, sed plerumque paulo major, spira leviter

altiore, apertura latiore, livida, labro latius expanso, umbilico vii

granulate.

Diam. maj. 34 millim., min. 27, alt. 23; apertura intus 13 alta,

14 lata.

This form may be the var. papuensts of H. Leei, which is

referred to by Mr. Hedley (Proc. Linn. Soc. N. S. \V. 1891,

vol. vi. p. 83), and it is with considerable hesitation that I

venture to distinguish it specifically from that species. Be-
sides the differences above mentioned, it may also be remarked

that the colour of the peristome is reddish in H. Leei and
livid in the present species, becoming much darker in some
specimens at the umbilicus. All the examples are clothed

with an olivaceous epidermis, beset with very short stiff

bristles. These are generally more or less worn off, but their

position is indicated by n^inute pitting all over the surface.

A curious difference in the relative weight of the different

parts of the shell is shown by the position it assumes when
placed on a flat surface with the aperture downwards. In
II. Leei the peristome rests upon the surface, the spire being

lateral, wliercas in //. ephamilla the apex is vertical and the

lip stands erect.

• (cpd^iWoi, rivalling.
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7. Ili'h'x {Chloritis) perambigua.

Testa //. epliaiiiilltr similLs, scd cpidorraido lacvi, hand sctosa amicta,

Bpira paulo altiorc, anfractu ultimo minus inflate, peristomato

minus expaiiso.

Diam. maj. 32 millim., miii. 25, alt. 2.'i ; apertura intus 12 alta,

15 lata.

There are two specimens of this species, agreeltii^ in form
and epidermis, but differing in size and colour. The larger

one, the dimensions of which are given above, is purplish red

at the apex, like II. ephamilla, the rest of the shell being

livid beneath the epidermis. The smaller example is only

22 millim. in its greatest diameter and of a purplish red

throughout. The epidermis, however, is quite smooth, with

the exception of the lines of growth, as in the larger specimen.

The aperture in the latter is bluish, and purplish red in the

small example.

Tlie general resemblance of this species to //. ephamilla is

80 remarkable that, unless carefully observed, its distinctness

would be passed by unnoticed. It seems to me, however,

that the differences referred to sufficiently separate the two
forms.

8. Helix [Cristigibhd) Musgravei.

Testa //. seviirascp similis, sed minor, fascia angusta unica nigres-

cento supra oi-nata, snperficie minute et confertim punctata ;

peristomate albido.

Diam. maj. 14 millim., min. 12, alt. 64.

Ilab. Back of Cloudy Bay.
This species, //. semirasa, and //. leptochila are closely

related. H. semirasa resembles the present species in form,

but differs in size, scul})ture, banding, and colour of the peri-

stome. //. leptochila, Canefri, from the Molucca Islands, is

larger, has a broader colour-band above, a rosy peristome,

and, judging by the figure, is of a different form. In this

species the pitting of the surface (indication of a pilose epi-

dermis) is very minute and close, but in //. semirasa it is

comparatively scattered and remote. No mention is made by
Canefri of this kind of sculpture upon //. leptochila ; but,

being difficult of observation, it may have been overlooked.
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XXIX.

—

Descr{j)tions of new Cohopterafrom New Zealand.

By Captain Thos. Broun.

[Continued from p. 203.]

Group Elateridae.

Lomemus puncticollis^ sp. n.

Elongate, not parallel, slightly nitid ; smoky black, legs

yellow, basal three joints of antenna? a little rufescent ; the

pubescence on the elytra ash-coloured and slender for the

most part, but near the shoulders and on tlie thorax it is

yellow and conspicuous.

Head densely and distinctly punctured ; the forehead

rounded in front, its edge smooth, but not sharply defined.

Thorax longer than broad, slightly and gradually narrowed
anteriorly

;
posterior angles not divergent ; its surface densely

and moderatel}'' coarsely punctured, with a feebly marked
longitudinal groove down the middle. Elytra moderately

narrowed posteriorly, apices slightly dehiscent ; evidently

striate ; the strias not perceptibly punctured, they are more or

less obsolete near the base, but the sutural ones are deepened

behind; interstices finely transversely rugose; near the base

the sculpture is almost granular.

Antennce serrate, reaching backwards to beyond the middle

thighs, with fine pubescence only; second and third joints

short, and conjointly about a third shorter than the fourth,

which is rather longer than the fifth
;
joints 4 to 10 with the

outer angles a little prolonged.

$ . Subparallel, not narrow ;
pubescence cinereous, with

scarcely any yellow ; thorax but little narrowed towards the

front ; antennae nearly filiform, the second and third joints as

long as the fourth, rufo-fuscous.

Var.
( ^ ).—Shoulders and thoracic angles fusco-testaceous.

The densely and very obviously punctured thorax and obso-

letely punctate elytral stride differentiate this from L. flavipes^

Sharp, whilst the even curvature of the forehead and larger

size show that it cannot be the L. similis of the same author.

(J. Length 2|, breadth | line.

Ngatira, on the Rotorua railway. One pair.

Zeaglophus, gen. nov.

Head rather small. Forehead curved in front, without
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distinct margins, nearly horizontal ; when .seen from the side

the middle appears somewhat anguhite and depressed. Chf-
peus inflexed-perpcndicuh\r. Labrum moderately large, its

basal suture distinct. Antennal cavities shallow, widely

separated. Ei/es large. Antenna' elongate and slender,

filiform ; basal joint short and stout, second abbreviated.

Tarsi elongate, slender, simple ; fourth joint of the posterior

more than half the length of the third, the basal joint rather

longer than the fifth.

Chin-piece well developed, much curved, so that an evident

gap exists between it and the rather acute anterior angle of

the thorax. ProsYsr/ja/su^urfs not distinctly duplicate. Pro-

sternal process hastate, narrow, of only moderate length,

nowhere more than half the width of the space between the

coxae; it is on an abruptly lower plane (nearer the breast),

and is ridged along the middle. Mesosternal cavity deep and
sharply limited, oviform, without margins, hardly extending

beyond the front of the middle coxae ; the space between
these latter flattened or impressed. Intercoxal suture well

marked. Coxal lamina simple, its trochanteral portion about
twice as long as the femoral.

The type of this genus displays such peculiarities of struc-

ture that it cannot be placed in any genus known to me. It

should, I think, be placed near Chrosis.

Zeaglophiis pilicornis, sp. n.

Elongate^ moderately attenuate posteriorly, only slightly

convex
;
pubescence fine, ash-coloured, not dense ; shining,

black ; tibige and tarsi fuscous.

Thorax about as long as broad, much narrowed anteriorly,

its sides beliind the middle gradually but considerably

explanate and flattened
;
posterior angles rather short, thick,

not at all divergent ; the apices, indeed, are almost turned

inwardly
; the lateral portions are distinctly punctate, the

disk is much more finely and quite distantly. Elytra

evidently striate, the outer striae distinctly punctured, the

posterior sculpture irregular and ill-defined ; interstices with

fine serial punctures, not ru<j;ose.

Underside pitchy black, with depressed greyish pubescence,

moderately finely and closely punctured ; the flanks, as well

as the middle of the prosternum, however, bear larger and
more distant punctures ; the metasternum is convex.

Antennce more, than half the length of the body, not serrate,

with long outstanding, consj)icuous, fuscous sette or hairs
;

first joint short and stout, rather shorter than the third;
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second very shorl, barely half the length of the following

one ;
Iburth obviously longer than the third, about as long as

the succeeding ones.

This species may be easily distinguished from all the other

Kew-Zealand Elateridaj by a glance at the form of the thorax

;

the explanate sides are marked off behind by a carina, which
extends forwards from the inner extremity of each hind angle.

Length 4, breadth 1 line.

West Plains, Invercargill. Mr. Alfred Philpott sent me
a specimen (a female, I believe) which he tound during

August 1893.

Group Dascyllidae.

Cyprohius terreyius^ sp. n.

Oblong-oval, nitid, densely clothed with conspicuous

yellowish hairs; colour variable, reddish or fusco-castaneous
;

the legs and antennae rufescent.

Head short and broad, closely punctured. Antennce elon-

gate ; basal joint very broad, second rather thicker but much
shorter than the third. Thorax strongly transverse, the base

much rounded, the sides little more than half the length of

the middle ; its surface is moderately finely but distinctly

and rather closely punctured. Scutellum large, triangular,

punctate. Elytra moderately coarsely punctured, more finely

behind.

Underside castaneous, closely sculptured and pubescent.

J[Ientum quite as long as broad. Labial jjalpi not furcate
',

the terminal joint, however, though inserted at the apex of

the penultimate, has a tendency to extend inwards. Fro-

sternal process acuminate in front, scarcely reaching beyond
the coxae at either extiemity. Mesosternum in front at the

middle with a small almost diamond-shaped depression having
raised margins.

On comjiarison with the typical species (C. nitidus) this is

seen to be larger and more oblong ; the sculpture of the

thorax, instead of being nearly obsolete, is well defined, that

of the elytra is deeper and coarser.

Length 2^, breadth If line.

Mount Pirongia, Waikato, March 189L
C. nitidus and C. undulatus were taken off shrubs, but

this species was found on the ground amongst leaves. The
pubescence is liable to removal by the least friction.
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Veronatus amj/iuSj sp. n.

Subopaque, ferruginous, very finely and closely punctured,

covered with fine i^hort yellow puljcscencc.

Head large, the gcna) obtusely dilated behind the eyes and
extending outwardly a little beyond them ; it is rather con-

vex ; between the eyes there is a large, scarcely elevated,

triangular space, the apex of which extends backwards ; this

part is less closely sculptured and pubescent than the portion

behind it. A7iteniup filiform, reaching backwards beyond the

middle thighs, their first joint thick, second very short, the

third about one third shorter than the fourth. Thorax twice

as broad as long, its sides finely margined and nearly straight,

the front angles much rounded, the posterior better defined

but obtuse ; the middle of the base and apex are broadly

rounded ; ihere is an indistinct central groove near the

middle ; halfway between the dorsal stria and the side there

is a distinct transverse depression ; the pubescence is unevenly
distributed. EJi/tra very indistinctly tricostate, with some
large ill-defined impressions near the sides ; the clothing is so

arranged as to cause a somewhat maculate appearance.

This is much larger than No. 567 ; the thoracic depressions

and more rounded and differently sculptured head will lead

to its recognition. The mandibles are short, and during
repose are curved inwards just in front of the labrura ; this is

more exposed than in V. longipaJjyis. The sides of the thorax

appear broader and flatter. The membranous space between
the forehead and labrum is larger.

Length 0^, breadth 2i- lines.

Nelson. One example was caught on Mount Arthur by
Messrs. Cheeseman and Urquhart.

Cyphon McKerrowij sp. n.

Oviform^ not narrow, convex, shining ; black, thorax
reddish yellow, elytra with a large pale yellow spot on the
sides before the middle and two small contiguous ones close

to the suture near the apex
;
pubescence ash-coloured on the

dark parts, yellow elsewhere
; legs and antennae variegated

fuscous.

Head finely punctured. Thorojc strongly transverse, the
middle of the base and apex obtusely rounded, its surface
finely and distantly punctured. Scutellum large, triangular.
Elytra not impressed, finely punctate, with an indistinct

sutural stria on each near the middle. Antenna: stout, third

joint barely half the bulk of the fourtli, the latter rather
ionirer than the fifth.
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Underside nigro-t'uscous, densely clothed with greyish

pubescence.

Siihocular line indistinct, the genal space moderately broad

and smooth.

This is the prettiest and most distinctly marked species

that has as yet been found in New Zealand.

Length If, breadth 1 line.

Waiorongamai, about four miles from Te Aroha.

Named in honour of Mr. James McKerrow, F.R.A.S., who,

as a member of the Council of the New Zealand Institute,

has done much to facilitate scientific research.

Group Melyridae.

Dasytes nigripes, sp. n.

Narrow, subparallel, glossy, geneous ; antennae and legs

black, these latter slightly tinged with green
; pubescence

dense, short, depressed, almost brassy.

Bead nearly as large as the thorax, narrowed behind, feebly

impressed between the eyes ; distantly, finely, yet quite

distinctly punctured. Eyes large and prominent. Ante7i7ice

subserrate, joints 3 to 10 differ but little, eleventh much
narrowed near extremity. Thorax about as long as broad,

constricted in front, much narrowed near the base ; the sides

therefore appear swollen near the middle ; its punctuation

closer and more distinct than that of the head ; there is a

broad impression near the base. Scutellum broad. Elytra

slightly depressed before the middle, moderately coarsely

punctured, and, except near the shoulders, transversely

rugose. Tarsi as long as the tibiae.

This is of a more glossy brassy tinge than No. 1611

{D. Cheesemani) ; the clothing is more conspicuous and of a

greyish yellow, and the sculpture is more distinct.

Length l|-2, breadth | line.

Wellington. Taken off tussocks on the hills near the

coast by Mr. J. H. Lewis in January 1894.

Group Cioidae.

Cisfulgens, sp. n.

Glossy, glabrous, rufo-piceous ; the antennjfi, palpi, and

tarsi yellowish ; club fuscous and opaque.

Head small ; the strongly raised protuberances near the

eyes are widely separated in the middle, which is smooth and

shining. Eyes large and very prominent. Antennm short,
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basal joint stout, second also stout, but only about half the

length of the first ; third slender and more elongate than the

succeeding ones; joints 8 to 10 form the club. Thorax
large, as long as it is broad, its sides margined and slightly

rounded ; the surface finely, rather indistinctly, and distantly

punctured. Elytra scarcely wider than the thorax at the

base, their sides a little rounded, so that they are widest near

the middle ; they are a good deal narrowed posteriorly, and
they are apj)arently without sculpture of any kind.

This is a rather small, convex, oblong-oval species, which

should be placed near C. 'perpinguis and G. obesulus ; from

these it may be separated by its convex eyes, obsolete sculp-

ture, and narrower shape.

Length f , breadth nearly ^ line.

Mount Te Aroha. One, March 1894.

Ci's pj/gmcenSf sp. n.

Nude, shining, fuscous ; thorax pale yellowish grey, irre-

gularly mottled with brown ; the legs and antennae some-
what testaceous.

Head simple, pale, finely and distantly punctured. Thorax
rather broader than long, the sides finely margined and slightly

rounded
;

posterior angles rectangular
; it is remotely and

finely punctured, ^/y/ra much longer than the thorax ; they

are rather more distinctly punctured than it is, but not at all

closely. Tarsi stout.

This is the smallest species I am acquainted with. The
bald surface and fine sculpture will lead to its recognition.

It is just possible that the maculation of the thorax may not

prove to be a constant character.

Length ^, breadth j line.

Mount Te Aroha. Found amongst leaves on the

ground. Mr. J. H. Lewis at the same time found a second

specimen, which I am unable to separate, the only noticeable

difference being the darker unspotted thorax.

Cis lobipes, sp. n.

CyUndric^ not narrow, moderately shining, clear red ; the
antenna;, tarsi, and palpi yellow ; legs pale red ; the yellow
selas on the elytra are erect and conspicuous; they are not,

however, scale-like, as in C. recurvatus ; those on the thorax
are slender and decumbent.

y/mc? simple, punctate. Antennoi with joints 5 to 7 small
and transverse, the third and fourth longer than broad; the
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three joints of the club are rather Lroad and infuscatc.

Thora.r hardly any longer than broad, its sides much rounded,

so that the angles are obtuse and ill-defined ; it is closely

and comparatively coarsely punctured. Scutellum small.

Elytra of the same width as the thorax throughout, vertical

and obtusely rounded behind ; closely, rather coarsely, and
somewhat rugosely punctured. Tibim a good deal expanded
towards the extremity, the anterior with three or four minute
denticles; the intermediate have a sort of lobe on the outside

near the apex ; this lobe is finely pectinate.

The anteriorly rounded thorax, robust rough-looking body,
and lobate tibite distinguish this from all but C. FvXtoni.

Length f , breadth | line.

Howick.
One individual has been in my possession for several

years. I delayed its description in the hope that others

might be found.

Group Opatridae.

Paraphylax hinodosus, sp. n.

Suboblong, opaque, chestnut-red ; the head sometimes

])iccous, the tarsi and palpi red, antennse dark obscure red
;

densely clothed with decumbent scale-like hairs and erect

setae ; the elevated parts and the sides of the tliorax with

pale tow-like clothing ; on the elytra the hairs are slightly

variegate, mostly pale brown and yellowish grey ; the tibi*

have one or two dark marks.

Head impunctate, the curved interantennal suture directed

forwards at the sides. Eyes prominent, oblique, lateral,

coarsely facetted, almost quite truncate in front. AntenncB

elongate, setose, the fourth joint distinctly shorter than the

third
;
joints 4 to 9 longer than broad. Tliorax transverse,

narrowed towards the base, the sides broad and nearly flat, so

that the disk appears as if it were abruptly elevated and
uneven ; in front at the middle there are two large prominent

elevations, separated by a broad deep channel ; there is no

distinct sculpture visible when it is denuded, but in its natural

state it is rough and uneven with coarse scaly matter. Elytra

subquadrate, deeply depressed and emarginate at the base
;

the shoulders rounded ; these, owing to the coarse sappy
matter and setse, seem elevated ; the series of punctures appear

small as seen through the clothing ; when the latter has been

scraped off the sutural row on each is seen to consist of

closely placed punctures ; the thi-ee or four other series are

directed obliquely towards the shoulders, but near the
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scutellar region tlicre are some irregular punctures ; the

posterior declivity is nearly vertical and very much narrowed
;

the two rows of j)unctures on each side ot the suture do not

form striie ; in ])erfect specimens there are several setose

elevations on and near the sides, but the sutural portion is

plane. Scutellar region with grey pile.

Underside densely clothed, mentum punctate ; front coxae

rufous, the others pale castaneous ; the intermediate segments

of the abdomen with deep and, when examined from behind,

sinuous sutures.

This differs from the typical species (No. 644) by the more
elevated disk and flattened sides of the thorax, by the more
1)rominent frontal elevations and the hair-like elytral clothing,

from No. G45 it may be separated by a glance at the antennae

;

these in P. varius have shorter joints
;
joints 4 to 9 are not

longer or but little longer than they are broad, according to

sex.

Length 2|, breadth 1| line.

Capleston, Westland. Three individuals were found by
Mr. Cavell.

Group TrachyscelidaB.

Ckcerodes fuscatuSj sp. n.

Variegate, mostly fuscous ; the legs, antennae, palpi, front

of head, the lateral and basal margins of the thorax, and
sometimes the sides of the elytra testaceous.

//eac? coarsely and rugosely sculptured. Thorax transverse,

its sides finely margined and strongly rounded ; apex in-

curved, anterior angles obtuse, the posterior subacute ; its

punctuation distinct, but irregular, the sides nearly smooth.

Sculellum broad, smooth. Elytra rather broader than the

thorax, shoulders rounded, apices obliquely narrowed
; the

lateral margin is bent inwards at the shoulder, but does not

extend beyond the hind angle of the thorax ; their surface is

covered with a coarse rugose punctuation, which, though
close on the disk, becomes more open and less rugose towards

the sides. Legs thickly setose, the anterior tibiae with oblique

terminal lobes extending as far as the third tarsal joinl.

Underside sordid testaceous, sparingly setose.

This is smaller than the typical species and is more nearly,

allied to C. concohr, Sharp. Tlie body is nearly glabrous

and a little shining. The thorax is more closely and the

elytra more rugosely punctured than my specimens of C. con-

color, and the middle tibiae seem to be more densely covered

with greyish srtse. The numerous examples I have seen
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exhibit no well-marked variations. Nos. 647, 64S, and 649

occur amongst algje along the east side, whereas C.fuscatus

was found on the opposite coast.

Length 3^, breadth 2 lines.

Manukau Harbour and New Plymouth.

Group Diaperidae.

Mem'mus lanncoUis^ sp. n.

Convex^ oval, shining, minutely pubescent ; nigro-piceous,

legs and antennae pale red, lateral margins and front of head

rufescent.

Head distinctly but not coarsely punctured. Thorax
transverse, gradually and a little curvedty narrowed towards

the front, the margins there thinner than at the base ; dis-

tantly, quite minutely, and indistinctly punctured; base

subtruncate, apex slightly bisinuate. SGutellum short, not

smooth. Elytra attenuated and narrowly marginated poste-

riorly, of the same width as tlie thorax at the base, slightly

wider behind the shoulders, with numerous almost regular

rows of moderately coarse punctures, these become finer

behind and are least regular near the base
; a few minute

grey hairs can be detected. Legs with yellowish pubescence.

Underside distinctly punctate, sparsely pubescent. Pro-

sternum nearly smooth and a little concave along the flanks
;

its process moderately narrow, horizontal, and attaining the

base. Mesosternum slightly raised and rather smooth in the

middle.

The specimens I possess cannot be referred to M. dubiuSj

which they most resemble, because the punctuation of the

head and elytra is evidently coarser and the eyes are rather

smaller, though not at all minute, as in some species. It

may be distinguished from J/. Batesi, Sharp, by the rather

shorter form and obsolete thoracic sculpture. In one example
the femora are yellow.

Length If, breadth | line.

Tarukenga. Ten individuals found on the underside of

decaying logs.

Obs. In this genus tlie prosternal process passes over the

mesosternum and touches, or nearly touches, the suture

between the middle coxae when the body is bent ; when
relaxed and straightened the mesosternum is uncovered.

There is no saltatorial power.
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Group Tenebrionidae.

Dkmtrius, gen. nov.

Budi/ elongate. Palpi sliort, terminal joints securiform.

Meutuiii subcjuadrate, rather longer than broad. 'Tibve with

small apical spines. Tarsi narrow, simple, finely setose

below. Mandibles bifid at apex. Eyes transverse, extending

below the surface, not deej)ly emarginate ; the thickened

lateral margins of the forehead touch the eyes. Prosternal

process of moderate breadth, reaching just beyond the hind

margin of the prosternum. Trochanters small but distinct.

Antennce thick, inserted in round cavities near the inner and
lower margins of the eyes, 11-articulate ; first joint nearly

concealed above, third rather longer than broad but not much
longer than the fourth

;
joints 4 to 8 each a little shorter,

but only very slightly thicker than the preceding ; ninth

and tenth transverse, only a little broader than the eighth
;

eleventh short, oblique at apex.

From Lorelus it differs by the shape of the eyes, the less

broadly securiform terminal joints of the palpi, more slender

femora, the more widely separated front and middle coxae,

broader epipleurie, and by the simple penultimate joints of

the tarsi.

Demtrius carinufatus, sp. n.

Elongate, subdepressed, nearly glabrous, having only very
minute, hardly noticeable, grey .seta3

;
piceous black, the legs,

antenna, and palpi pitchy red.

Head narrower than the thorax, curvedly narrowed in

front of the eyes; the margins of the forehead reddish; it is

moderately finely and not closely punctured. Thorax trans-

versely quadrate, very slightly rounded and narrowed towards
the anterior angles

;
behind the middle the sides are almost

quite straight, posterior angles rectangular
; lateral margins

well developed, with distinct channels inside; base and ape.x

subtruncate ; its surface moderately, not closely, and some-
what irregularly punctured. Scutelluni broad. Elytra
broader than the thorax at the base, quite twice its length,

their margins more explanate near the shoulders and behind
than in the middle ; tiieir surface finely punctate and indis-

tinctly rugose ; they have broad shallow stria} ; the interstices

are .^lightly and irregularly elevated, the third, fifth, and
seventh are more distinctly raised than the others, and become
almost carinate behind. Legs nearly bare. Antennce finely

pubescent.
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UndersiJe more or less coarsely punctured, the abdomen
much more finely ; fourth ventral segment rather shorter

than the third, fifth transversely impressed at the base; pro-

sternum truncate in front, the flanks marked off by oblique

sutures
;
prosternal process bisulcate between the coxae.

Length 3, breadth | line.

Invercargill. Mr. Alf. Philpott sent me a specimen, and
Mr. T. F. Cheeseman, the Curator of the Auckland Museum,
found a mutilated example on Mount Arthur several years ago.

Group Cistelidae.

Omedes apterus, sp. n.

Oblong-oval, slightly convex, almost glabrous, fuscous

;

the legs and antennas testaceous.

Head rounded and narrowed behind, finely but distinctly

and irregularly punctured ; between the eyes there is a broad

depression ; the space between the forehead and labrum is

very short, almost linear. Labrum reddish, pilose. Ei/es

large, but not protruding beyond the lateral outline of the

head ; they are touched by the raised antennal orbits and
they are quite transverse. Antennce pubescent, reaching the

hind thighs, third joint longer than the first, twice the length

of the second. Thorax broader than long, finely margined
;

the sides rounded before the middle, nearly straight behind

;

posterior angles rounded, base bisinuate ; its disk with rather

fine, shallow, irregular punctures ; there are two rounded

fovese near the middle and two smaller ones close to the basal

margin. Scutellum triangular, transverse, red. Elytra finely

margined, shoulders somewhat narrowed; each elytron has

eight series of rather fine punctures
;
there is an additional

scutellar row, the sutural two almost form strige and are

recurved at the apex ; there is a slight longitudinal impression

inside the shoulder; the interstices are minutely and densely

sculptured and have a few very fine punctures.

Tarsi pubescent, the basal two joints of the anterior

narrowed towards the base, the second slightly shorter than

the first, third short and broad, with a short membrane under-

neath ; fourth with a large semitransparent membrane,
extending nearly halfway under the fifth

;
posterior pair

elongate-

Most nearly resembles 0. fuscatus ; the terminal joint of

the maxillary palpi more transverse and cultriform
; scutellum

shorter and broader ; hind angles of thorax more obtuse :
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elytra not depressed between the middle and the base ; tljorax

shorter, the surface more shining ; body apterous.

Loiij,fth 8, breadtli 1^ line.

Wellington. One, sent by Mr. J. H. Lewis.

Group Salpingidse.

Salpingus ornatus, sp. u.

GIossj/j nearly nude ; head and thorax fusco-rufous ; elytra

nearly black, each with a testaceous curvate mark extending

from the shoulder to the middle, but not united to the opposite

one, and a large subapical but less definite spot ; antennaj

rod, but with three or four terminal joints piceous; legs

fuscous.

Head coarsely punctured. Eyes large and prominent.

Thorax as long as broad, widest near the front, a good deal

narrowed behind, anterior angles rounded ; it is coarsely

punctured, some of the ])uncturcs are longitudinally con-

fluent. Elytra oblong, wider than the thorax at the base,

their sides but little rounded : they are slightly flattened

before the middle, wath irregular series of coarse punctures
;

the inner three on each elytron scarcely extend beyond the

middle, the fifth is more prolonged, the hind portion is quite

smooth.

This is certainly nearly allied to S. jyerpiuictatus (No. 702) ;

the thorax is a little longer, not so broad near the front ; the

sides are obliquely narrowed there and the intervals between

the punctures are not so large ; the marks on the elytra are

difl'erent and their punctuation is less regular.

Length I, breadth | line.

West Plains, Invercargill. Two examples from

Ui: A. Philpott.

[To be continued.]

XXX.— On an Abnormal Crab (Cancer pagurus). By
James U. Tosh, M.A., B.8c., St. Andrews Marine Labo-

ratory.

In June of LS94 a crab with a strange malformation was
brought to the Marine Laboratory, St. Andrews, by one of

the fishermen. Prof. M'Litush desired me to figure it. The
greater part of the right chela was out of sight, being situated

in the branchial chamber, ouly the first three joints, a small

Ann. cD Mag. N. Hist. Ser. G. To/, xv. 17
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part of the fourth, and the tip of the sixth being visible above
the ventral part of the carapace. The first joint alone was
normal in size, the next two were a little less than normal,

the next two five times and the last two six times less than

normal. The dactylopodite was not opposable to the beak of

the protopodite, but curved downward into the branchial

cavity as a more or less rigid process. It had apparently taken

the direction of least resistance. It bore no serrations. The
same blackish hue occurred at the tips of dactylopodite and
protopodite as in those of the functional chela. All the arti-

culations in the limb were more or less immovable. The
specimen was an average-sized female, and, to judge from the

state of the ovaries, which were nearly ripe, had suffered very
little from the condition of the claw. In the figure the dotted

line represents the posterior edge of the shell, which has been
removed to show the limb. It may be supposed that at the

last moult this chela had been injured in some way, probably
a few joints knocked off, and that, before it was restored, the

shell had overgrown and imprisoned it : certainly it has

never been functional.

Ist walking
leg.

Srd mxpd.

dact.

In Ann. des Sci. Nat. 1893, s^r. 2, tome xv., M. Jules

Richard describes a number of cases of abnormality in crus-

tacean appendages. These fall into two classes : the first
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contains a single case of uljuorniality by reversion to a simple

type of limb occurring in one of the mouth-appendages of a

specimen of Platycarcinus pagurus. Those of the second class

are cases of " monstruositc par exces :
" they are usually con-

fined to the chela ; but in such cases the limb is more or

less functional. Possibly the example described above is

unique.

XXXI.

—

Descriptions of Two new Fishes obtained hi/ Mr. G.

Hose in Sarawak. By G. A. Boulexgkr, F.R.S.

Plotosus ahbreviatus.

Band of teeth in each premaxillary thrice as broad as

long ; vomerine teeth large, molar-like, in a large crescentic

patch ; a broad band of molar-like mandibular teeth, with an

outer series of large obtusely conical ones. Dejith of body

8 times in total length, length of head 4 times. Head 1^ as

long as broad, its deptli 'j^ its width
;
diameter of eye 11 times

in length of head, 3^ times in interorbital width ; nasal barbel

extending to praopercle, maxillary barbel to opercle. First

dorsal 1 4, its depth f length of head; confluent dorsal, anal,

and caudal with 190 rays (D. 90 ; C. 18 ; A. 82). Pectoral

with 12 soft rays, ventral with 14
;

pectoral s|)ine a little

longer than dorsal, f length of head. Uniform dark olive

above, whitish beneath.

Total length 420 millim.

A single specimen, from the mouth of the Baram River.

Rasbora Hosii.

Depth of body 3^ to 3^ times in total length, length of

head 4 times. Snout as long as diameter of eye, 3^ times

in length of head ;
interorbital width half length of head ; no

barbels. Dorsal II 7, originating a little nearer base of

caudal fin than end of snout, nearer to base of ventrals than

to origin of anal fin, and opposite to the eleventh scale of the

lateral line. Anal II 5. Pectoral nearly as long as head,

not reaching ventral. Scales 28-29 p ; one scale between

lateral line and base of ventral. Caudal as long as head.

Olive above, silvery beneath, the dorsal and lateral scales

with a blackish edge ; caudal edged with blackish.

Total length 110 millim.

Two specimens, from the Baram Kivcr.
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XXXII.

—

A new Species qfjjeptonjrom Guernsey.

By George W. Chaster.

During the examination of a large quantity of material

dredged last summer off Guernsey by Mr. E. R. Sykes, B.A.,

F.Z.S., I met v/ith several examples of a minute bivalve

which appears to be new. Subjoined is a brief description.

Lepton Syhesiij sp. n.

Shell minute, nearly oval, w^ith a tendency to a subrhom-

boidal outline, rather convex, insequilateral, very thin and

hyaline, sculptured with numerous regularly disposed con-

centric striaj ; epidermis inconspicuous or absent ; umbones

lai-ge, but not projecting ; margins rounded ; teeth, in each

valve an extremely minute erect cardinal placed beneath the

umbo and an anterior and posterior lateral.

Length 1 millim., height rather less.

From the fry of L. squamosum and nitidum this species is

readily recognized by the want of prominence of the umbones

and by the sculpture, and from L. suhatulum and Glarkia.

by the different shape and hinge. In outline it somewhat

resembles the young of Lascea rubra, though the teetli and

sculpture are very unlike.

I have great pleasure in associating the name of my friend

Mr. Sykes with the species.

XXXIII.— On Charaxes azota of Hewitson, a rare Butterfly

of which the Type Specitnenis not in Hewitson's Collection.

By A. G. Butler, Ph.D., F.L.S., &c.

In 1877 Mr. Hewitson described a female Charaxes under

the name Philognoma azota in the ' Entomologist's Monthly
Magazine,' vol. xiv. p. 82. It was obtained at Delagoa Bay
by Mr. and Mrs. Monteiro, and was, apparently, so nearly

related to the female of Charaxes protoclea, that it could

hardly be expected that Mr. Hewitson, with his broad views

respecting the variability of Butterflies, would have con-

sidered it worthy of a name. However, the fact remains that

he did give it the appellation of Philognoma azota.

The following year Mr. Hewitson, in the same volume of

the Magazine, described a form believed to be the male of
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what he now recognized as a true Charaxes. His type of the

latter, still in his collection, was received from Nyasaland,

and obtained by Mr. Thehvall.

In 1892 a specimen of the true male of G. azota was
received from Dclagoa Bay, through the Rev. Henri A.

Junod, and in 1894 Mr. Whyte brought home a collection

from Zomba in which was a male corresponding with

Mr. Hewitson's example, and clearly proving that the forms

from Delagoa Bay and Nyasa are as distinct as C. azota

itself from C. protoclea. They may then be distinguished as

follows :

—

C. azota.

Tawny border of primaries with-
out defined spots from inner margin
to second median branch, whence
it separates into two series of

tawny spots, of which the inner

row consists of five and the outer

of six.

Outer tawny border of second-

aries occupying nearly half the

wing, its inner edge straight.

Shining central or postmedian
band on under surface, especially on
secondaries, very narrow

; ground-
colour bright rufous-brown.

Delaofoa Bav.

C. nyasana.

Tawny border of primaries with
well-defined black spots at centre

of each division, but undivided

into spots to above third median
branch, so that the inner series of

the furca consists of two and a

half and the outer of three and a

half tawny spots.

Outer tawny border of second-

aries occupying only two fifths of

the wing, its inner edge acutely

zigzag from the median vein to

the costa.

Shining central band of all the

wings very broad below, the

ground-colour didl smoky rufous-

brown.
Nyasaland (Zomba).

G. azota was described shortly before Mr. Hewitson's

death, and it is possible that the female type may never have

been actually purchased from Mrs. Monteiro, who (in her

work on Delagoa Bay) gives an illustration of it ; at any
rate, it is not in his collection, and was not there when
Mr. Kirby catalogued it. The male from Nyasa, however,

is in the series of Charaxes^ though only labelled with its

locality, and corresponds tolerably closely with the specimen

brought home by Mr. Whyte, thus clearly proving tlie

Nyasa form to be constant in its chatacters.
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XXX rV.— On the Cistelidre and other Heteromerous Species

of Japan. By G. Lewis, F.L.S.

[Plate VIII.]

This paper is written to follow that of the TenebrionidaB,

published in the Ann. & Mag. Nat. Hist. ser. 6, vol. xiii.

pp. 377-400, and 465-485, 1894; and in some notes given

here at the end of the (Edemevidte will be found some refer-

ences to the synonymy which is necessary to bring the paper

of last year up to date. Of the families now treated of,

Marseul in 1876 enumerated nearly fifty species, and about

forty more have been described by other authors, including

myself, and these, with the additions recorded here, bring the

entire number to about 175. The Pyrochroidffi have been

chiefly dealt with separately in a paper in the Ann. & Mag.

Nat. Hist. ser. 5, vol. xx. pp. 167-174, 1887, and the

Mordellidffi, Rhipiphoridjej Meloid^e, and CantharidjB remain

to be worked out before the Heteromerous series is complete

so far as my Japanese collection is concerned.

The collections in the National Museum of the later

families in the Heteromera have not been of material use to

me ; they are not so rich in named specimens as in the

Tenebrionida?, but I am again much indebted to Mr. G. C
Champion for both the loan of typical specimens and for a

continuance of the kindly assistance given to me last year.

It will be noticed also from the number of genera I have been

obliged to establish that this section of the Heteromera has

been less studied, owing partly no doubt to the greater paucity

of material in collections than in the genera of tlie earlier

series, and this too after using, as other authors have done,

names sunk in the Munich Catalogue as synonymic.

In the list of species at the end of this paper a reference is

again given to the year of the ' Zoological Kecord ' in which

some isolated descriptions may be found. This only applies

to species to which the full reference is not given here or in

Marseul's memoir of 1876 or the Munich Catalogue of 1869.

Allecula cryptomerue, sp. n.

Elongata, opaca, nigra ; antennis, jjalpis pedibusque rufis vel ob-

scure brunneis ; thorace leviter punctulato ; elytris punctato-

sttiatis, interstitiis impunctatis convexis.

L. 16-17^ mill.

Elongate, rather parallel at the sides, black, opaque ; the

head sparingly and unevenly punctured ; the thorax ob-

scurely punctulate, with a faint median channel, nearly as

long as broad, bisinuous at base ; the scutellum almost
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smooth ; the elytra deeply punctate-striate, interstices im-
punctate and convex ; antenna, mouth-organs, tibife and
tarsi reddish brown, thighs darker.

This fine species is longer and much more parallel in form
than A.Jiiliginosa, Miiklin; the thorax much less transverse

and the punctures in it are so fine and sparse that in certain

lights it appears smooth.
JJab. Chiuzenji, Nikko, and Mayebashi. Apparently

local; found ruiniing at night on large decaying trunks of

Cryptomeria japon I'ca.

Allecula fuliginosa, Miiklin.

Allecula fuUginosa, Makl. Act. Fenn. x. p. 566 (1875).
Allfcula'obscura, liar. Abh. Ver. Brem. v. p. 132 (1876).

Allecula velutina, Mars. Ann. Soc. Eat. Fr. vi. p. 322 (1876j.

Hab. Nagasaki, Kioto, and other places ; very abundant.

Allecula melanaria, Miiklin.

AUectda melanaria, Makl. Act. Fenn. x. p. 569 (1875).

Allecula rvjipes, Mars. 1876, nee rtifipes, Fabr. 1801.

Hah. Yokohama and Nagasaki ; taken very commonly at

both places.

Allecula 7ioctivaga, sp. n.

Elongata, brunneo-nigra, opaca, griseo-pubescens ; capite thoraceque

densissime punctulatis ; clytris punctato-striatis, iiitcrstitiis dense

et minute punctatis, marginibus externis anguste rufis.

L. 6]-Gi mill.

Elongate, brownish black, opaque ; the head densely and
evenly j)unctulate ;

the thorax even more densely punctulate

and 0{)aque, somewhat quadrate, nearly as broad before as

behind ; the scutellum reddish brown, punctulate ; the elytra

more than three times the length of the head and thorax,

parallel for two thirds the length, then gradually narrowing
to the apices, outer margin dull red, strite deep and punc-

tate (especially the fourth), interstices densely and minutely

punctured ; the antennae and legs reddish brown, thighs darker

before their apices.

IJab. Kashiwagi. Two examples, 22nd June, 1881.

Allecula sivu'ola, sp. n.

Panim elongata, rufo-bnninca, sulmitida ; capite thoraceque dense

jiunctatis ; elytris marginibus internis et externis rutis.

L. 6|-7^ mill.

Kather elongate, reddish brown, .somewhat shining, clothed
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witli tawny pubescence ; the head rather densely punctured

and relatively wide between the eyes ; the thorax wider than

long, widest posteriorly, hind angles obtuse, punctured some-

what siniiharly to the head, but a little more densely before

the scutollum, median impression faint ; the scutellum reddish,

punctulate ; the elytra not parallel laterally, but widest

behind the posterior coxfe, punctate-striate, interstices ob-

scurely punctulate, narrowly red on the sutural and outer

edges, dorsal region darkest ; the antennte, mouth-organs, and

legs wholly reddish brown.

Larger, with a wider head and thicker antennas, but other-

wise very similar to A. tenuis^ Mars., 1876 (nee tenuis^

Fairm., 1894).

Hah. Kashiwagi and Nikko ; one example at each place.

Allecula ceneipennis, Harold.

Allecula (cneipennis, Har. Deutsche ent. Zeitschr. p. 80 (1878).

Distinguished from all in this series by the green or blue

colouring of the elytra.

Hah. Fukushima, Kasliiwagi, Nikko, and Chiuzenji. An
abundant species where it occurs. Tokio, the locality given

by Harold, is probably an error, as I found it only at inter-

mediate and high elevations.

Hymenorus veterator^ sp. n.

Elongatus, brunneo-niger, pubescens, parum nitidus ; capite thorace-

que distincte punctatis ; elytris punctato-striatis, apicalibus vage

rufis ; antennis pedibusque rufis.

L. 6| miU.

Elongate, brown-black, with tawny pubescence, somewhat
shining ; the head rather closely punctured ; the thorax

transverse, widest before the base, arched anteriorly, punc-

tured like the head, bisinuous at the base, distinctly impressed

before the scutellum ; the elytra rather long, not quite parallel

at the sides, punctate-striate, interstices obscurely punctulate

and transversely rugose, apices vaguely reddish ; the antenuEe

and legs clear red.

Hah. Nikko and Maiyasan near Kob^. Three examples
only, taken in August.

Ctstela Haagi.

Pseudoeistela Haagi, Har. Deutsche ent. Zeitschr, p. 80 (1878).

Harold only knew the female; the male has strongly pecti-

nate antennge, and the thorax is, in all my specimens, red at

and within the posterior angles only. I have one female with
the thorax entirely black.
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Hah. Nikko, MIyanoshita, and Kasliiwagi, in June. In

Nagasaki as early as March.

Mycetochares colli na, sp. n.

Picea, nigro-pubcscens, nitida ; clytria 4-maculati8, maculis rufis
;

pedibus rufis.

L. 44-O4I mill.

Piceous, clothed with black pubescence ; the head rather

wide, width especially noticeable between the eyes, irregu-

larly and rather finely punctured ; the thorax widest near

the middle and rounded off to the anterior angles, posteriorly

rectangular, punctured like the head, basal foveaj well-marked,

with a rather wide antescutellar depression
; the scutellum

triangular and distinctly punctured ; the elytra parallel at

the sides, with a lobe-shaped red spot behind the humeral
angle and a second transverse spot well before the apex and
placed midway between the outer and sutural edges, punctate-

striate, stria not well-defined, owing to the punctuation,

interstices vaguely rugose and punctulate ; the antenna red,

with joints 6 to 10 usually infuscate ; the legs clear red.

JIab. Kashiwagi.

Mycetochares mimica, sp. n.

Nigro-brunnea, griseo-pubescens, nitida; elytris basi bimaculatis

;

pedibus brunneis.

L. 41-0 mill.

Blackish brown, with greyish pubescence ; the head nar-

rower than that of" il^. coUinOj irregularly aud ratiicr coarsely

punctured ; the thorax narrowest anteriorly, punctured like

the head, basal fovea not well defined ; the scutellum trian-

gular, punctured irregularly ; the elytra not parallel at the

sides, widest near the middle, sometimes with a small humeral
red spot ; the antenna and legs reddish brown.

Resembles il/. linearis, 111., a European species.

Hab. llitoyoshi, Wada-toge, Sapporo and Junsai.

Mycetochares scutellaris, sp. n.

Brunnea, nigro-pubescens, nitida ; capite elytrisque infuscatis

;

thorace obscure bruimeo ; scutello rufo ; antonnis pedibusquc rufo-

testaceis.

L. 4^-44 mill.

Somewhat elongate, narrower than either of the last two
species, reddish brown, shining ; the head somewhat narrow,
punctulate, nearl)' black between the eyes, anterior part and
mouth-organs testaceous ; the tliorax rather finely punctured,
brownish, darkest on the disk ; the scutellum reddish blown



254 Mr. (Jr. Lewis on

or bright red ; the elytra darker in colour than the thorax,

sometimes immaculate, usually with a humeral flavous spot

and a second transverse one before the apex, rather parallel

at the sides, punctate-striate ; the antennae and legs reddish

brown, the antennas being rather the darkest.

Ilab. Konos^. A series taken, 17th May, 1881.

Pytho nivalis, Lewis.

Pt/tho nivalis, Lew. Ent. xxi. p. 220 (1888).

This is the only species at present known from Japan.

Hab. Niohosan, and on the highest altitudes above Nikko,

in places where the snow remains in shady spots until the

beginning of June.

ISTRISIA, gen. nov.

This genus has most of the characteristics of Salpingus.

The chief differences are : ten joints of the antennse monili-

form, basal joint nearly as large again as the second ; 2-7
almost similar, 8-9 thicker and larger than the basal joint,

terminal largest and conical ; maxillary palpi, 2 basal joints

short, third moniliform, terminal longer but not wider; the

legs and tarsi are formed like those in Salpingus. The thorax

is gradually narrowed at the sides from behind the anterior

angle; the elytra not striate. Having only one example, I

give an outline of the body, and an enlarged drawing of the

palpi (fig. 1).

FiR. 1.

Istrisia rufobrunnea, sp. n.

Elongata, subdepressa, parallela, brunnea, punctata, uitida ; tho-

race basi angustiore ; elytris punctatis, baud striatis : antennis

pedibusque concoloribus.

L. 5 mill.

Elongate, parallel, very slightly convex, brown, shining

;

the head rather wide, carinate at the sides from the anterior
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part past the antenme to the eyes, sparsely punctate, trian-

gularly impressed between the antenna?, sides parallel, with

the eyes abruptly prominent ; the thorax, |)unctared like the

head, widest just beiiind the anterior margin, then gradually

lessening in width to the base, wiiere it is narrower than

behind the neck ; the scutellum smooth ; the elytra punctate,

punctures at times vaguely arranged in longitudinal lines

;

the legs and antennai palish brown, somewhat lighter in

colour than the body.

Ilab. Sapporo.

Salpingus niponictis, sp. n.

Nigresccns, nitidus ; capita thoraceque punctatis ; elytris nigro-

brunneis ; antonnis articulis P-S" rufis, O"-!!"" nigris.

L. 2|-3| miU.

Blackish, shining ; the head very clearly punctate, punc-

tures rather closely set, eyes prominent ; the thorax, punctate

like the head, arched at the sides before the narrowed base,

usually with a fovea on the middle of the anterior edge ; the

elytra striate-punctate, interstices smooth, brown, dark brown,

or nearly black with humeral angle brown ; the antennse,

eight basal joints reddish brown, three apical black ; the legs

dull brown, tarsi paler.

I did not obtain a species of Rhinosimus, but the genus
probably occurs in the north.

Ilab. Nikko, Chiuzenji, Nishiraura, and Junsai.

Lissodema ainunum, sp. n.

Robustum, picoo-nigrum, nitidum ; elytris f)allide testaceis, basi et

medio dorsi infuscatis ; antennis parum brevibus.

L. 3^ taUl.

Rather robust, pitchy black, shining; tiie head somewhat
wide and rather roughly punctate, mouth-organs reddish

brown ; the tliorax 4-denticulate laterally and closely punc-
tate, with two basal foveas ; the elytra striate-punctate, pale

testaceous, with two lobe-shaped patches at the base and a

band across the middle of the dorsum (the band widens out

in the sutural area) infuscate; the antennas and legs reddish

brown, the former being shorter and stouter than those of any
other of this series.

Ilah. Junsai. Two examples only.

Lissodema plagiatuvi, sp. n.

Longiusculura, nigrum, nitidum; capito thoraceque dense punc-
tatis ; elytris macula subhumerali Havo-testacea ; tibiis tarsisque

pallide brunneis.

L. 25 mill.
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Black, shining ; the liead a little prolonged before the eyes,

with two lateral impressions near the bases of the antennaj,

mouth-organs palish ; the thorax 4-dentate, narrowed at the

base behind the posterior denticulation, densely punetured,

with one very distinct fovea on each side near the base ; the

elytra punctate- striate at the base, the strige gradually

becoming punctiforra after the middle, behind the humeral
angle and extending across the wing-case nearly to the

sutural stria is a pale yellowish spot, more or less defined

and in one specimen almost absent ; the antennce, joints 1-8

reddish brown, 9-10 black, terminal reddish at the apex
only ; the legs, thighs infuscate, tibiae and tarsi pale brown.

This is the most elongate species of this series.

Hab. Junsai. Four or five examples.

Lissodema pictipenne, sp. n.

Breve, nigrum, nitidum ; capita parum sparse, thoraco dense

punctatis ; elytris distincte 4-macuIatis, maculis flavis ; tibiis

tarsisque pallide bruuneis.

L. 2f miU.

Black, shining, body somewhat short; the head punctured,

punctures clear but not set closely ; the thorax, 4-denticulate

laterally, little narrowed at the base, with tw'o shallow fovese

;

the elytra widest at the middle, punctate-striate, punctures

not evanescent at or before the apices, with a transverse,

somewhat broad, flavous spot before the base, which reaches

from the sutural stria outwards nearly to the edge, and there is

a second somewhat oval spot on each wing-case before the

apex ; the legs, thighs darkish, tibiee and tarsi pale brown

;

the antennas, joints 1-8 obscurely brown, 9-11 somewhat
large, infuscate, with the apex of the last reddish.

The somewhat enlarged apical joints of the antennas

distinguish this species from others of the series, except

L. validicorne.

Hab. Chiuzenji. One example, August 23rd, 1881.

Lissodema Icevipenne, Mars.

This species was found originally at Nagasaki, but I met

with it afterwards in various places as far nortli as the plain

of Fujisan.

LissodemaJaponumy Reitter.

Lissodema jajyonum, Reitt. Deutsche ent. Zeitschr. p. 382 (1877).

" Oblongum, leviter convexum, nitidum, pieeo-brunneum, baud
metallo-aeneum, ore, anteunis pedibusque rufo-testaceis

;
pro-
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thorace transvorso, confertissime t'ortiter punctato, ante basin

utriiiquo oblique foveolato, lateribus rotundiito, quiiiiiuc dcnticu-

lato, basin versus luagis attenuate ; sciitello la)vi, elytris thoraco

paullo laiioribus ct triple longioriltus, lateribus late rotundatis,

supra fortiter seriatim punctalis, iiiterstitiis locvibus."

L. 2-5 mill.

Hah. "Japan." I am much iiuleLtcd to Ilcrr E. Reittcr

for an example of this species. I did not meet with it, but I

believe it was taken by Herr Ililler at Hagi, north-^ast of

Shinionoseki.

Lisso'hma heatuJum^ sp. n.

Paruni breve, rufo-brunneum, nitidum; elytris tcnuiter striato-

punctatis : antennis pedibusque concoloribus.

L. 2-^ mill.

Somewhat short, reddish brow'n, sliining ; the head bi-

impressed between the antennse, clearly and rather closely

])unctured ; the thorax arched at the sides, from tlie anterior

angle to the base, punctured like the head, with two basal

fovea} ; the elytra are a little paler in colour than the thorax,

especially at the humeral angles, punctures which constitute

the striffi are irregular, largest near the bases, and becoming
gradually finer towards the apices, interstices flat ; the
antenna, joints 9-10 and the terminal, except at the apex,
infuscate, the others with the legs reddish brown.

UoJ). Oyayama and Nishimura in June. Two examples.

Lissodema dentatum, sp. n.

Brunneo-nigrura, nitidum ; capito parum dense, thorace dense punc-
tatis, hoc lateribus distincte denticulato ; elytris unicoloribus,

punctato-striatis ; antennis basi pedibusque obscure rutis.

L. 2i-3 mill.

Brownish black, shining ; the head clearly but not thickly

punctured, with a small, not always very distinct, fovea

between the eyes; the thorax more closely ])unctured than
the head, 4-foveolate, with the lateral denticulations some-
what acute and well defined ; the elytra concolorous, punctate-

striate, with the rows of punctures along the suture more or

less broken; the antennae, basal joints red, 9-11 infuscate;

the legs wholly dull red.

Ilah. Fukushima and Junsai. A series of specimens from
both places.

The two following species have one lateral thoracic tooth

very prominent :

—
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Lissodema validtcorne, sp. n.

Paruin breve, brunnco-nigrum, nitidum ; capite utrinque carinato ;

thorace subncneo, dense et parum profunde punctato, in medio

valde dentato ; elytris punctato-striatis ; antennis articidis V-G"^

flavis, T"-!!"" infuscatis ; tibiis tarsisque brunneis.

L. 2 mill.

This species is rather larger than L. tomaroides, and like

it has one very prominent tooth on the middle of the lateral

edge ; but the chief difference is in the antennas, the four

apical joints are nearly black, and the 3-jointed club much
more robust.

Hah. Oyayama, June 1st, 1881. One specimen.

Lissodema tomaroides j sp. n.

Breve, brunneo-nigrum, nitidum ; capite sparse punctato, utriuque

carinato ; thorace lateribus in medio valde dentato ; elytris in

medio latioribus ; antennis pedibusque brunneis.

L. lf-2 mUl.

Rather short, brownish black, shining ; the head carinate

on either side over the eyes and as far as the antennae, not

closely punctured, especially between the eyes ;
the thorax

closely and more coarsely punctured than the head, the

second lateral denticulation from the base is at the middle of

the thoracic margin and is very prominent, two anterior

teeth obsolete ; the elytra widest in the middle, rather

browner than the thorax, punctate-striate ; the antennae are

slender and relatively shorter tlian others of this series, and

are with the legs pale brown.

Resembles a species of Corticaria or Tomarus.

Hah. Miyanoshita. Found rather commonly.

Lissodema minutum, sp. n.

Breve, brunneo-nigrum, nitidum ; capite utrinque carinato, sparse

punctulato ; thorace transverso, dense punctato ; elytris late

ovatis, punctato-striatis ; antennis basi pedibusque pallide brun-

neis.

L. U mill.
4

This minute species is remarkable in having the thorax

distinctly transverse and the elytra broadly oval. The elytra

are much broader than the thorax.

Hah. Oyayama. One example, June 1st, 1881.
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Eiisfrophus iiipoju'cuSj sp. n.

Tliis sj)ccii's is extremely like E. dermestoides, Fabr. It

differs structurally in being a little narrower in body, thoracic

posterior angles much less overlapping, thorax more rounded

off behind the eye; scutellum one-fourtli smaller; hind tibia3

less stout, with the tarsi longer and less robust. In sculpture

the punctuation is less marked, and the carina along the base

of thorax much less conspicuous. The pubescence also is

more tawny.

I/ab. Sapporo. Two examples only.

Uolostrophus orientalis, sp. n.

Oblono;o-ovalis, rufo-brunneus, pubeseens ; elytris bifasciatis, disco

rufo-bimaculato, apicibus obscure rufia ; antennis pedibusque rufo-

bruuneis.

L. 6-0^ mill.

Oblong oval, rather densely clothed with sliort pubescence
;

the head wholly red ; the thorax, disk, and base more or less

widely infuscate, anterior and hiteral edge reddish, rather

densely punctulate ; the elytra black, with a fascia at the

base reddish brown, the fascia leaves two round dusky spots

on the basal edge, one near the humeral angle, the other

midway between it and the suture, posteriorly the fascia is

bidentate, the inner dentation being the strongest, on the

middle of the dorsum on each side of the suture is a reddish

spot irregular in outline, and behind it on the outer elytral

edge and extending two-thirds across tlie wing-case, is a

second fascia, the apices of the elytra are also somewhat

reddish brown; the antennae and legs reddish brown, with the

thicker joints of the former somewhat dusky. In one

example the dusky spots at the base of the elytra join.

Hab. Hitoyoshi on llakuwayama in May, and at Niigata

in September.

Holostrophus dux, sp. n.

//. quadrimaculato simillimus, at multo major et latior ; capito

rufo ; thorace nigrro ; elytris 4-maculati8 ; subtus rufo-brunnous.

L. 6^ miU.

This fine species in colour and elytral markings is extremely

like //. 4-maculatus, but it is very much larger and the legs

and tarsi are much more robu?t. Tlic iiead is red ; the thorax

black above ; the elytra with four red spots, the red spot

below the shoulder is narrower and more transverse than that

of 4-viaculatus, and it leaves a much wider margin of black

on the outer edge, and the anterior edge of the inaculation is
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obtusely dentate in the middle ; the second spot is also rela-

tively narrower and more transverse, and it leaves a wide
mir^^in both at the suture and on the outer margin, and it is

also t'urtlier from the apex of the wing-case. Body beneath
reddish brown.

Hub. Yuyama.

Holostrophus 4-macuIatus, sp. n.

Oblongo-ovatus, subtus rufo-bruntieus ; elytris 4-maculati9, maculis

rufis, macula posteriore tranversa; antennis pedibusque rufo-

brunneis.

L. 3|-4 mill.

Oblong oval, clothed with short pubescence ; the head
piceous or reddish brown ; the thorax black, punctulate, some-
times with an obscure reddish spot on the middle of the lateral

margin ; the elytra black, with a red lobe-shaped spot before

the base, which nearly touches the epipleuree, but on the

sutural side leaves a wide interstice, before the apex is a

second red spot, transverse in form, sometimes it touches the

epi})leur£e, and sometimes it is interrupted at the suture, but

not usually ; the antennae and legs clear reddish brown.

The punctuation of the thorax is more clearly defined than

in that of //. orientalis.

Hah. Miyanoshita^ Fujisan Plain, and Nikko.

Holostrophus unicolor^ sp. n.

Oblongo-ovalis, punctulatus, obscure niger, subtus brunneo-niger
;

elytris immaculatis ; antennis pedibusque dilutioribus.

L. 4 miU.

This species is smaller and narrower than //. A-maculatus,

with the upper surface concolorous ; the antennae, palpi, tibiae,

and tarsi reddish brown, with thighs darker. The surface-

sculpture in this and the three preceding species is very similar,

and the characters suitable for specific distinctions relate

chiefly to colour.

I am indebted to Dr. Horn, the author of the genus IIolo^

strophus, for indicating, when on a visit here, that my Eastern

captures belong to his genus.

Hab. Yuyama in Higo. Three specimens in May.

Orchesia elegantula, sp. n.

Elliptica, fusco-brunnea, pubescens ; elytris rufo-bruuneis, nigro-

fasciatis ; antennis pedibusque rufo-brunneis.

L. 5 mill.

Elliptical, dusky brown, pubescent, densely and minutely
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scul|»tuit'(J above ; the Iiea'l reJdisli biowii ; the tliorax red-

dish brown beliind tlie head, tlie rest iiituscate, less pubeseent

on the reddish jcut tliiiii behind, thoracic f'ovete shallow and
somewhat triaii^^uiar ; the elytra, margins of the suture infus-

cate, and at the base ot the wing-case, and sometimes touching
the basal edge, is a dark longitudinal blotch which joins the

sutural marking and at about halt" its length it spreads out

towards the lateral edge, over the second segment of the

abdomen is a dark undulating fascia which extends quite

across the elytra, at the apex is a third dark marking which
leaves a very narrow reddish margin on the outer edge; the

antennte and legs reddish brown, with 7-10 joints of the tirst

generally dusky. This species and the next agree with 0.
unduhita^ Kraatz, in having the last four antennal joints

enlarged and forming a club.

The elytral markings of this and 0. imitans differ from
0. iinduhita^ Kraatz ; otherwise they are not very dissimilar.

Hub. Junsai. Several specimens.

Orchcsia imitans, sp. n.

EUiptica, rufo-brunnea, pubescens ; elytris trifasciatis, latcralibus

iu medio nigro-raacuiatis ; antennis pedibusque brunneo-rufis.

L. 4-4] mill.

Elliptical, reddish brown, densely sculptured, pubescent
;

the head and thorax unicolorous ; thoracic fovea wide and
shallow ; the elytra, margins of the suture intuscate, at the

base is a somewhat similar marking to that of 0, etegantula,

but less defined in outline, the middle fascia is broader and
in front of it near the lateral edge is a detached dark spot,

the apical marking is rather broader and the margin less

distinctly red ; the antennaj and legs reddish brown, with

7-10 joints of the first dusky.

»Sm; Her than 0. elegantuluy with the thorax usually wholly

reddish brown. The detached spot near the middle of the

elytral margin is also a cons[Hcuous specific character.

Hub. leliiuchi, ]\Iiyanoshita, and otiier places; not un-

common in South and Central Ja[)an.

(Jrchesia ocularis, sp. n.

EUiptica, pallide rufo-brunnea; thoracc obscure bruntico Vol infus-

cato ; antennis pt'dibus(|ue coucoloribus.

L. oJ-5| mill.

Elliptical, rather pale reddish biown
;

the eyes coarsely

granulate, very large, in male nearly meeting above, female

with the space between the eyes much widt-r; the tlior;'.x

Ann. (£ Mug. X. Jlist. Ser. 0. V^ol. w. 18
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laiiitly dusky, especially on the disk, with the fore part red-

dish, sculiiture very clear and rather larger than that of the

head; the elytra clear reddish brown, without fasciae; the

antennae and legs testaceous ; the eighth joint of the antennje

is not longer than the seventh, the three terminal joints form

a club, which is much stouter than that of O. MarseuU.

Hah. Kashiwagi, in June.

Orchesia Marseuh\ sp. n.

Orchesia micans, Panz. ; Mars. Ann. Soc. Ent. Fr. p. 333 (187G).

This species differs structurally from 0. micans in being

larger and much more elongate, the thorax less broad at the

base, and the basal joint ot the hind tarsus is more than one-

third lonH-er. Marseul's determination rested on indifferento
specimens.

IJub. Kashiwagi, Fukushima, Cliiuzenji, and Junsai.

Microscapha jajwnica, Reitter.

Lederia japonica, Reit. Deutsche eut. Zeitschr. p. 30 (1891).

Hub. Kashiwagi and Nagasaki. Rather common in hay-

stack-refuse at the latter place in March.

Microscapha fcenilisy sp. n.

Elliptica, convexa, pubescens, obscure bruunea, supra miiiutissime

strigosa ; antennis articulis primo et secimdo roLustis.

L. 1| mill.

This species is much broader than J/, japonica and much
darker in colour ; the two basal joints of the antennse are

shorter and much stouter. The abdominal segments of the

male in both species are very curious ; there is a broad channel

in the middle bordered by a carina : the channel equally

occupies all the segments, but in M. jiqwnica it is compara-

tivey shallow.

The two basal joints of the antennaj in this genus are

remarkable for their size and length.

Huh. Simabara and Nagasaki. Two examples.

Microscapha lata, sp. n.

Ovalis, convexa, pubescens, picco-brunnea, nitida ; elytris apice per-

spicue dehiscentibus ; antennis pedibusque testaceis.

L. 2{ mill.

This species is at once known from the two preceding by
its larger size, greater breadth, and the gaping apices of the

wing-cases, and also by the absence of a sternal sulcus in

front of the posterior coxse. The abdomen is only feebly
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impressed where in }[. jafjouici and M. fuenilis there is a
conspicuous longitudinal channel, but my exaiuples apparently
are both females.

JIab. Kashiwagi. Two examples, 23rd June, 188 1.

Synchroa crepuscula, sp. n. (PI. VIII. fig. 1.)

Elongata, angustata, infascata, subopaca, pubescens ; capito thorace-
(jue minute et dense punctatis; cdytris distincte striatis, interstitiis

convexis ; antennis pedibusquo obscure rufo-brun!ieis.

L. 18 mill.

Elongate, narrow, dusky or blackish brown, somewhat
opaque, with short greyish pubescence ; the head finely and
densely punctured ; the thorax, sculptured like tlie heaiJ,

narrowest anteriorly, feebly swollen in the middle, widest at

the posterior angles, angles obtusely pro luced, depressions at

the base wide and shallow; the elytra, very long and narrow,
distinctly striate throughout, interstices convex and finely

punctulate; the antenna, palpi, and legs dull reddish brown.
The third joints in all the tarsi are shorter than those of
S. melanotoides.

This is the finest species of the genus known at present.

llaJ). Sapporo and .Tunsai. Only five specimens.

Synchroa melanotoides^ sp. n.

Elongata, elliptica, infuscata, subnitida. pubescens ; capita thoraoeipie

parum dense punctatis ; elytris striis leviter iuipressis ; aateunis
pedibusque obscure brunneis.

L. 10-1 2,;i miU.

Elongate, elliptical, dusky brown, somewhat shining, with
somewhat long tawny pubescence ; the head rather densely
but not finely ))unctured

;
the thorax narrowest anteriorly

and gradually widening to the base, posterior angles not pro-

duced, depressions at the base deep, somewhat triangular,

and not widening out like those of S. crepuscula ; the elytra,

strife feebly impressed, interstices punctured like the head
and thorax; the antennae and legs dull brown.

This species somewhat resembles *S'. nndtri/iaj Mels.

Ilab. Miyanoshita, Kurigahara, Sapporo, and Junsai.

Many specimens.

Serropalpus niponicus^ sp. n.

Elongatus, angustatus, brunneus, pubosct-ns ; capit*' thnraceqiie

densissime rugoso-punctulatis ; elytris distincte striatis, interstitiis

dense rugoso-punctulntis ; aiiti nnis pedibusqno roncoloribus.

L. y mill.

This species is similar in form and colour to <S', filifonnis

18*
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Mars., but the elytra are -vvholly and distinct striate like those

of the European species S. harhatus, Schall. 6'. nrponiciis

differs markedly, however, from the last-named in the elytrai

interstices beinc: much more rugose and more convex.

Hah. Fukushima. One example, 28th July, 1881.

MiKADONlUS, gen. nov.

This genus should be placed close to Serropalpus ; the most

conspicuous differences consist in the prominent eyes, form of

the thorax, and in the shortness of the third joint of the pos-

terior tarsus. Body elongate, parallel laterally; head scarcely

as wide as the anterior part of the thorax ; eyes prominent,

finely granulate ; maxillary palpi, last joint cultriform and
large, other joints triangular, enlarged on the inner edge

;

antennae filiform, long, and slender, first joint stoutest, second

much less robust and about half the length, third as long as

the basal joint, 4, G, 7 equal, fifth shorter than the fourth,

8-11 equal and rather longer than the seventh ;
thorax

widest behind, narrowest in front ; scutellum somewhat
square; legs elongate; tibife with two strong and lengthy

spurs at the tarsal end; tarsi, the fourth joints of anterior and
intermediate pairs short and coequal with those of the third

joints of the posterior pair.

Mikadonius gracilis^ sp. n. (PL VIII. fig. 2, ^ .)

Elongatus, angustatus. griseo-pubcscens, vix nitidus, capite thoraceque

densissime puiictatis ; elytris in colore variabilibus ; antennis

pedibusque testa eels.

L. l-\2 mill. 6 , 'J-13 mill. $ .

Elongate, narrow, parallel at the sides, with grey or tawny
pubescence ; the head and thorax very closely punctured, the

latter narrowest anteriorly, slightly swollen about the middle,

widest behind ; the elytrai sculpture finer and less deep than

tiiat of the head and thorax. The sexes differ in colour. Male :

mouth-organs, head (except a wide black band between the

eyes), undersides of basal joints of the antennae, legs, under-

side of the thorax, mesosternum, and first segment of abdomen
(partly) testaceous; metasternum and apical joints of the

abdomen blackish brown ; elytra infuscate on the margins,

with a pale longitudinal vitta as shown in the figure. Female :

mouth-organs, apical joints of antennas somewhat vaguely,

tibiae, and tarsi testaceous ; elytra with a short palish vitta in

the middle of the wing-case, but close to the base, and a
longer not well-defined second vitta, which commences near
the humeral angle and continues down nearly to the apex,
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other parts Infuscate. Some allowance must be made for

variation, but mj specimens are fairly constant in colour.

Ilah. Miyanoshita, Chiuzenji, and Xi.sliimura in June.
Ten examples.

p]uiiYZlLORA, gen. nov.

The species of this ^enus is oblong and wide, resembling
in outline a species of Luciola. Palpi robust, last joint cultri-

form ; antennae slender, joints 4-10 scarcely obconical, last joint

elongate; head somewhat broad, eyes rather prominent; thorax
transverse, arched laterally ; scutellura rather wide, semi-
circular behind; elytra parallel laterally, depressed, striate;

legs and tarsi more robust and shorter, but similar to those of
Zilora. The last joint of the palpus is long and parallel at

the sides as compared with that of Zilora (agreeing more with
Phlceotrya) ^ the genus to which it is in most respects similar.

Euryzilora lividipennis, sp. n. (Fig. 2.)

Oblonga, piceo-brunnea, nigro-pubescens ; thorace 4-foveolato ; ely-

tris striatis, lindis ; autennis bixsi pedibusque rufo-bruuueis.

L. 11-lli mill.

Oblong, pitchy brown, with black pubescence obliquely
erect ; the head rather wide and uneven, irregularly and not
closely punctured ; the thorax, sometimes reddish in parts,

Fig. 2.

punctured like the head, median channel not well defined,

basal fovea shallow, with a second in front of it, but nearer
the middle of the disk, deeper

; the elytra rugoscly striate,

interstices rather convex and obscurely punctate or rough,
lateral margins narrowly dull reddish brown ; the antennae,

three basal joints reddish, others more or less dusky ; the le^rs

wliolly reddish brown.

JIab. Chiuzenji and Nikko. Three examples only.
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rhloeotrya bellicosa, sp. n.

Elongata, parallela, infuscata, opaca ; capite in medio impresso ;

olvtris pranulatis, obsolete tristriatis ; antennis pedibusque ob-

5;curc bruimeis.

L. 20-21 mill.

Elongate, parallel, dusky brown, opaque ; tlie head densely

and evenly "ranulate, with a circular impression between the

eyes ; the thorax convex above, also densely but more coarsely

granulate than the head, with small irregularly set nodules

behind the neck and on the disk ; the elytra densely granulate

like the head, with three strife more or less visible and wide

apart ; the antennae and le<2"s dull dusky brown.

I believe this is the largest species known.

Hab. Buno, Nishimura, Sapporo, and Junsai.

PhIoeotr>/a ruqicoUis, Mars.

This species has more slender legs than P. bellicosa and

relatively shorter tarsal joints ; the third joint of the hind tarsus

is especially noticeable in this respect.

L. 6^-lii mill.

Hab. Maiyasan near Kobe, Kashiwagi, Sapporo, and Junsai.

IJircoia jlavitarsis, sp. n, (PI. VIII. fig. 3.)

Elongata, parallela, fusco-bninnea ; elj'tris bifasciatis ; antennis

arliculo ultimo tarsisque tiavis.

L. 11 1-14 mill.

Elongate, parallel, dusky brown, somewliat opaque; the

head densely sculptured, usually with a well-marked fovea

between tlie eyes ; the thorax margined laterally, fuscous,

with a median yellowish pattern, which widens out trans-

versely on the anterior and posterior margins ; the scutellum

yellow ; the elytra finely and very densely granulate, with a

reddish-yellow transverse band rather before the middle with

dentate-sinuate edges, meeting at tiie suture, but not touching

the outer edges, before the apex is a lobe-shaped yellow spot

with its anterior edges only dentate ; the antennas dusky,

with the terminal joints flavous ; the thighs and tibiai dusky
brown, tarsi yellow.

Hab. Yuyama, Miyanoshita, and Nikko. Found com-
monly.

Dirccea validicornis^ sp. n.

Elongata, elliptica, nigra ; thorace canaliculate ; elytris G-maculatis;

antennis funiculi articulis sensim crassioribus.

L. 8 mill.

Elongate, elliptical, black, with a bluish tinge above, some-
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what shining, with short pubescence ; tlie head rather densely,

not coarsely jxinctured, face nearly flat ; the thorax densely

sculptured anil transversely rug<»se, median channel rather

deep and a little shortened before neck; the scutelluin semi-

circular in outline; the elytra, finely and densely sculptured,

with two lobe-sha[)ed spots on the edge of the wing-case near

the middle of the base, two median spots or bands on the

space over the intermetliate and posterior coxa?, these s|)0ts

touch the outer margin and leave a wide area near tiie suture

dark, and are emarginate in front and feebly sinuous be-

hind, before the apex are two bands which nearly touch the

suture and the outer edge, and have sinuous edges, all the

spots orange-red; the niitenna?, first and second joints cylin-

drical, third to the tentli gradually widen and flatteii out,

joints 8, 9, and 10 are markedly transverse, terminal joint

conical in outline, all densely black ; the legs black, claws

palish.

Except the form of the aiitennie, which may be a sexual

character only, 1 can see nothing to separate this species

tVom Dircaa.

Ilab. Ikenehaiya near Kashiwagi. One example- only,

June 22nd, 1881.

Dirccea erotyloideSj sp. n.

Elongata, elliptica, brunnco-nigra, subnitida ; elj-tris 4-raaculatis,

maculis flavo-rufis et dentato-sinuatis ; autennis pedibus(]ue uigris.

L. 8i-i3J mill.

Elongate, elli()tical, brownish black, somewhat shining
;

the head cleaily punctulate, sjme points transversely con-

fluent, not foveolate ; the thorax longer than wide, widest

before the base, densely punctured, transversely rugose, median

channel narrow and reaching mitlway only from the base;

the scutellum densely j)unetured, semicircular in outline;

the elytra with four reddish-yellow maculations, each strongly

dentate-sinuate and not touching the outer or suturnl edges,

sculptured like the thorax ; the antennw, legs, and under

surface black.

This species resembles D. 4-</iitfnta, Payk.

JIuli. 2sikko, Chiuzenji, and Buno.

Dircaa dentato-maculata, sp. n.

Elongata, parallela, nigra, opaca : elytris flavo-raaculatis ; antennis

(basi cxcopta) nigris.

L. 11-12^ mill.

Elongate, parallel, black, opaque; the head densely but

finely sculptured, usually with a deep frontal fovea; die
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thorax areliod and narrowly t'xplanate laterally, rugosely

j)unctured, with irregular indentations ; the scutelliim black,

nearly quadrate ; the elytra finely and densely sculptured,

with tour yellow markings or blotches with dentate edges,

the anterior ones leave the widest space at the suture, but

they each reach equally near the outer margin ; theantennje,

three basal joints yellow, the rest black; the ])alpi and legs

black, claws and last joint of the tarsus palish. The abdo-

minal segments are sometimes, altiiough rarely, yellow.

Hah. Nikko and in the forests bordering the Kumagawa,
a river which runs through the Province of Higo.

Dirccca ohscura^ s[). n.

Elongata, parallela, fusco-nigra, pubescens ; antennis basi, palpis,

ore tarsisque rutb-testaceis.

L. 6|-8 mill.

This species is somewhat similar to D.femoralis in colour,

but the head is smaller, the thorax is longer than wide, the

elytra less parallel, the thighs infuscate, and tibias more
slender.

Hah. Nikko, Miyanoshita, and Kashiwagi. Eight ex-

amples.

Dirccea i-)arvula^ sp. n.

Elongata, parallela, fusco-bruunea, pubescens ; antennis basi, thorace

antice pedibusque rufo-brunneis.

L. 5-o| mill.

This species is extremely like the last, and might even be

taken for a small variety of it, were it not for the antennai

being more slender. It differs in colour also, the mouth-
organs, palpi, three basal joints of antennge, anterior thoracic

margin, and legs wholly are reddish brown.

Hah, KikkOj Otaru, and Junsai. Three examples.

Dirc(Ea femoralisj sp. n.

Elongata, parallela, fusco-nigra, pubescens ; antennis basi at femo-

ribus flavis.

L. 9-9| mill.

Elongate, parallel, infuscate, somewhat opaque, with short

greyish pubescence ; the head densely granulate, with a linear

impression before the neck ; the thorax wider than long,

rounded off anteriorly, punctate-granulate, punctures most
conspicuous just behind the anterior margin, with a shallow

median longitudinal channel, scutellar fovea well-marked
;

the elytra, striae obsolete, finely granulate, and somewhat
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rugose, the rugosities foruied transversely ; tlie aiiteniife, two

basal joints yellow, others with the palpi dusky ; the legs,

tibia*, and tarsi dusky, with the apices of the tibine some-

times yellow, thighs wholly clear yellow.

Hab. Yuyama and Kumamoto. Several specimens.

Ahdera scriptipenm's, sp. n.

rarum elliptica, fusco-brunnea, opaca ; thorace rufo-marginato

;

clvtris transversim fasciatis ; antenuis (basi excopta) nigris.

L. iVmill.

Somewhat elliptical, dusky brown, opaque ; the head

densely and minutely sculptured ; the thorax sculptured like

the head, with a narrow margin of reddish brown, widest at

the posterior angles ; the elytra, apical half of the lateral

margin narrowly reddish brown, sutural margin and a fascia

over the posterior coxai, shaped like the letter Z, of the same
colour ; the antennJB, two basal joints and apex of the

terminal joint reddish ; the legs dull brown, tarsi rather paler.

]t is probable that the colour of this species is variable ; it

may be placed near A. flexuosa, Payk.
Hub. Junsai. One example.

llypulus cingulatuSj sp. n.

Elongatus, granulatus, parum opacus; capite thoraccque nigris ;

elytris basi lateralis; antennis })cdibus(|ue obscure ruto-brunneis.

L. O-b uiill.

Elongate, surface granulate, subopaqne, with tawny j)u-

bescence ; the head sometimes with an impression between
the eyes, black; the thorax nlso black, widest in tiie middle,

posteriorly rectangular, disk convex ; the elytra at the base

and tor about one third of their length dull red, over the

hind coxse there is an oblique band of golden-grey pubes-
cence, and behind it a broad area black, well before the apex
is a second golden-grey transverse band v,-itli the posterior

edge sinuous, apex and area behind the second band black
;

the antenna and legs obscure reddish brown.

Hab. Oyayama, llakone, and Nikko. Chiefly taken from
decaying beeches early in IMay.

llypulus higonius, sp. n.

Elongatus, obscure rufo-bruuneus, grisco-pubescens ; capite inter

ocidos foveolato ; tlior.ice angiilis posticis haud productis ; elvtris

vage bifasciiitis ; aiitoniiis ]if(libusi|Ue obscure ruto-brunneis.

L. 7-7^ mill.

Elongate, dull reddish brown, nearly opaque, clotlicd with
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griseous pubescence ; the head slightly but widely impressed
before the antenuaj, distinctly loveolate between the eyes,

neck infuscate ; the thorax granulate, rounded off anteriorly,

hind angles nearly rectangular, on each side near the centre

well in front of the scutelluni is a dusky, nearly black, blotch

not very well-defined in outline ; the elytra with two dark
vittJB behind the scutelluni, each vitta touching the suture at

its base, and two similarly coloured marks near the suture

in the middle of the dorsal fascia, dorsal fascia infuscate and
on the area over the hind coxa?, in form dentate-sinuate, the

apices also infuscate; the antenna?, tibiie, and tarsi dusky-

reddish brown, thighs darker. Beneath the meso- and meta-
sterna are darker than tiie general colour of the body.

This species most nearly resembles H, acutangulus.

Hah. Oyayama in Higo, in May 1881.

Hi/pulus acutangulus, sp. n.

Elongatus, granulatus, subopacus, fusco-brunneus ; fronte impres?a ;

thorace augulis posticis acute productis ; elytris fasciis dentato-

sinuatis, grisco-sericeis ornatis ; antennis tarsisque obscure brun-

neis, femoribus et tibiis infuscatis.

L. 7-7| mill.

Elongate, dull dusky brown, granulate, with greyish pubes-

cence ; the head somewhat widely impressed between the

eyes ; the thorax much longer than broad, with the hind
angles acutely produced, variegated with greyish pubes-

cence, in front of the scutelluni is a median longitudinal

shallow channel with two longer lateral ones on each side of

it ; the elytra are longer and narrov/er than those of H.
higonius and darker in colour, the markings are very similar,

but the dai'k band behind the posterior coxae reaches further

posteriorly as well as further in front, and the edges are con-

spicuously sinuate-dentate, apices infuscate ; the antennaj

and legs infuscate.

Hah. Oyama in Sagami and Chiuzenji. Six examples.

BONZICUS, gen. nov.

The characters of this genus correspond in a great part with

those of Melandrya. Maxillary palpi, second joint long and
triangular, third triangular and short, terminal appears trun-

cate if viewed oneway and cultritbrm on the other; the antennse

after the sixth joint are widened and flattened out, terminal

joint conical ; the thorax bisinuous at the base and eniar-

ginate before the scutelluni; the elytra witiiout stride and

femora robust.
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Bonzicus hypocritUy sp. n. (PI. VIII. fi^. 4.)

Elongatus, nigcr, subnitidus, {laruiu pubcsccns ; clytris punctatis,

hand striatis, azureo-niicans ; antennis nigris, fcmoribus apice

rufo-flavin.

L. 12-i;{ mill.

Eloiif,'nte, black, with short ;:,n*cylsli pubescence, some-
what shining-, with an azure tint above in some lights, espe-

cially on the elytra ; the head densely punctate; the thorax
widest posteriorly, less thickly punctured than the head,

bisinuate at base, cmarginate before tlie scutcllum, basal

foveas wide and somewiiat deep ; the scutcllum somewhat
rounded off bcliind, rather closely punctured ; the elytra

punctured like the thorax, without stria; the antennae

densely black, with a))ical joint reddish or testaceous at the

tip ; the legs black, v.'itli the apices of the femora broadly, and
the bases of tlie tibias narrowly, reddisii yellow or clear

yellow. In some examples there is a red patch, more or less

diffused, on the elytra around the scutcllum, and in such
specin)ens the abdominal segments are margined with red.

During life this insect, running on timber, looks like a
spotted Baprestis, the yellow colouring of the femora appearing

to be lateral spots on the elytra.

JIab. Oyayama, Nikko, Ciiiuzenji, and Nishimura in June,
and Junsai and Sapporo in August. Not rare where there

are large decaying beeches.

IvANiA, gen. nov.

Tliis genus is also proposed for a species wliich corresponds

generally with those of Melandrya. MaxiUary palpi short,

and fcrnicd like certain species of Melandrya^ e. g. rujipes^

Gebl. ; antenna*, two basal joints as in Melandrya^ third

flattened and triangular, fourth similar but rather larger, fifth

again larger and similar to 6, 7, 8, and 9 ; tenth less trian-

gular and scarcely as wide, terminal smaller and conical

;

head rather small, eyes a little prominent, thorax narrowest

anteriorly, widest before the base, canaliculate in the middle
;

Kcutellum nearly quadrate ; elytra 4-striate, striie with wide
interstices.

Ivania coccinea, sp. n. (PI, VIII. fig. 5.)

Elongata, nigra ; thorace iiifu8calo, piirft- obscure coccineo ; elytris

4-8trialis, lutcrHtitiis dense nigosu-ptiiiotatis. in totiim coccineis
;

antennis pedibusiiuc nigris.

L. 8-11 mill.

Elongate, black, with short scarlet pubescence
; the head
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somewhat densely punctured, foveolate between tlie eyes ; the

thorax bhiekish, more or less scarlet in ])arts, especially on

the ridges, widely canaliculate in the middle, channel open at

the base, closed anteriorly, at the sides from the base to about

two-thirds of the thoracic length are excavations or deep
depressions of irregular outline, pubescence more scattered

than on the elytra ; the scutellum black ; the elytra bright

scarlet, with pubescence of the same colour, 4-striate, strise

more or less conspicuous, interstices densely and rather

rugosely punctured : the abdomen^ antenna and legs densely

black.

Hub. JMiyauoshita, Kiga, Chiuzenji, Kashiwagi and other

places. This pretty species is by no means uncommon in the

forests in June, flying in the sunshine.

Melandrya gloriosa, sp. n.

Elongata, rufo-testacea, pubescens ; thorace margine extus ct suhtus

rufo ; elytris aureo-viridis, nitidissimis, apice rufis ; antennis

(basi excepta) pedibusque rutis,

L. 7|-13| mill.

This species is very similar to, but quite distinct from,

M. 7-uJipes, Gebl. The head rather small, somewhat thickly

punctured, black, with mouth-organs and palpi testaceous

;

the thorax black above, leaving the lateral margin broadly

and the under surface wholly red ; the elytra brilliant golden

green, with the apex red, posterior area striate ; the antennae

somewhat infuscate at the base, gradually becoming red-

brown towards the terminal joints ; the legs and abdominal

segments reddish brown.

IJab. Miyanoshita, Hakone, Nikko, also at high elevations

in Higo. Abundant at the time of appearance in June.

Melandrya mongolica, Solsky.

Melandrya mongoUca, Sols. Hor. Ross. vii. p. 378 (1871) ; Lew. Ent.

xxvi. p. 1.52 ; Mannerheim, Bull. Mosc. p. 105 (18.53) (indescrip.),

" Nigra, nitida, subtiliter puberula, punctata, thorace anterius

angustato, basi utrinque sinuate, profunde, lute excavato, medio
])lusminusvc canaliculato, lateribus postice explanatis subrefiexis

;

elytris nigris, subcyaneis vei subvirescentibus, crcbre proiuude

sulcatis, interstitiis siilcorum costulatis ; ore cum palpis, aiiteunis

pedibusque nigro-piceis, plus minusve rufescentibus.

" L. 9-14 mUl."

Ilah. " K. Siberia." I found it also generally throughout

Japan ; on the main island and in Yezo.
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Mehindryu moJesta^ sp. ii.

Elongatn, nigra, j)aium nitida, {jrisco-puLesccns ; capite j)Uiictnlato
;

tlioraco tcnui ot sparse puiutulato ;.C'l} Irisiiigris vix azurco-inicans;

antcnnis i)c(libus(|uc nil'o-liruiinois.

I,. !S ruill.

Elongate, black, sunievvhat sliining, pubescent; the head
]iunctulate, punctures not closely set ; the thorax narrowest
in front, widest before the posterior anu^lcs, less densely punc-
tulate than the head, median channel feeble, basal foveas

rather wide; the scutellum not transverse, semicircular in

outline
;
the elytra, stride four in number, outer one shortest,

all evanescent well before tiie base, black but opalescent in

certain lights; the antennaj reddish brown, dusky at the
base

; the legs also reddish brown, with the intermediate and
Jiind femora dusky.

This species somewhat resembles a small example of

M. inongoUca^ Sols., but the elytral strise arc incomplete.

llab. Oyama in .Sagami. Two examples.

Melandrya niponica, sp. n.

Elongata, nigra, nitida, grisco-pubescoiis. J/. canaUculati^ forma
similliuia, at multo major.

L. 14-1!) mill.

Elongate, black, shining, with grey pubescence ; the head
irregularly and somewhat roughly punctured; the thorax
rather ^widely canaliculate in the middle, with two wide
depressions before the posterior angles, rather less thickly

punctured than the head ; the elytra striate, interstices

rugosely punctulate ; the mouth-organs, palpi, base of an-

tenna?, legs, and the greater part of the under surface obscure
reddish brown or piceous.

The large size and greater breadth of the thorax distinguish

this from the European species.

Hab. Chiuzenji, and on A'iohosan in June. Twenty
specimens.

Melandrya atn'color, sp. n. (PI. VIII. fig. 6.)

Elongata, parum angustata, atrata, nitida ; elytris striis evanes-
ccntibus; pulpis tarsisque brunncis.

L. IM -IL^ mill.

Elongate, black, shining, somewhat narrow and parallel at

the sides; palpi, a[)ical juint of antennae, and tarsi brown
; the

head irregularly and not densely nor deeply punctured ; the

thorax widest before the base, narrowest anteriorly, less dis-

tinctly punctured than the head, median channel shallow

;
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tlie elytra vaguely brownish at the base, stria? distinctly

traceable only in certain lights, sculpture similar to that of the

thorax.

IJab. Chiuzenji. Sis examples in June 1880, only seen

once.

Melandrya ordinaria, sp. n.

Elongata, nigra, subnitida, piibescens ; capito thoraceque paruni

dense punctatis ; elytris baud striatis, lateralibus obscure rufo-

bnmneis.

L. ^-Qh mill.

Elongate, black, somewhat shining, pubescent ; the head

distinctly rather closely ])unctured, impressed between the

eyes; the thorax punctured like the head, widest behind the

middle, median channel well-defined, shortened only just be-

hind the neck, basal ibveai very small, situated in a wide

depression; the scutellum black; the elytra punctured like

the thorax, stride obsolete (traces ai-e seen in one example),

with a rather broad lateral band reddish brown ; the antennse

black, apex of terminal joint reddish ; the legs blackish, tarsi

obscurely reddish brown. The elytra are wholly reddish

brown in one example.

Hob. Oyayama, Kashiwagi, Mayebara, and Chiuzenji.

Nine examples.

Melandrya ruJicolUs, sp. n. (PI. VIII. fig.
7.J

Elongata, depressa, parallela, atrata, subnitida ; thorace, abdomen

apiee, rufis ; antennis brevibus,

L. 12-17 mill.

Elongate, depressed, parallel, somewhat shining, with short

pubescence; the head, surface uneven and irregularly punc-

tured, punctures rather small ; the thorax one third wider than

broad, rounded at the sides, sinuous at the base, clearly punc-

tured, orange-red, with pubescence of same colour ; the

sculellum black, rather densely and finely punctured; the

elytra, parallel at sides, sculpture close, black, with black

pubescence ; the abdomen, last segment orange-red ; the

antennse, palpi and legs black, tlie first short, about the

length of the head and thorax, with joints 7 to 10 ob-

conical.

Owing to the breadth of the thorax and shortness of the

antennse, the facies of this species at first sight may seem to

exclude it from the genus Melandrya.

Hah. Ichiuchi, Yuyama (Ichibosa yama) and at Nikko near

the temples. Only six specimens.
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Melandrya pictipennis^ A\). n. (PI. \'III. fi^. <S.)

Elongata, niijra, nitida, puhesccus ; capitc deuse puuctato ; clytris

riavo-raaciilatis, liaud striatis.

L. ))^-7 mill.

Elongate, black, pubescent, shining; the head densely and
clearly punctured, sometimes with a tovea between the eyes;
the thora.x rather less thickly jiunctured, widest before the

base, narrowest anteriorly, basal t'ovese wide and shallow,

median channel moderately deep
; the elytra, without stria-,

black, with a wide flavous band over the metasternum, which
leaves the outer and sulural edges black, well behind the

middle is a second band, which touches the outer edge (but

not the sutural) and along the edge it continues on narrowly
almost to the ai)ex. A second specimen has the elytral

niarkings different; the base is narrowly pale, the median
band is reduced lo an elongate lateral spot and the apical

dark area has a median flavous region along the suture ; the

antcnnse black, with the apex of the last joint, and three or

four others at the base, reddish ; the legs also reddish, with

infuscate joints.

The examj)le figured is perhaj)S the most constant colour-

form of this variable species. 1 do not see any reason for

not including the species in Melandrya^ but it may be allied

to species placed by Leconte and Horn in Prot/ialpia.

Hah. Nikko, Chiuzenji, and xsishimura. I found only four

examples.

Fenlhejapana, Mars.

This species is like P. ohltquata, in having the scutellum

covered with orange-coloured hair. The apical joint of the

antenna? is also of the same colour.

Uah. Common in a white arboreal fungus throughout all

the islands.

Scotodes niponicus, sp. n.

This species resembles S. anmdatas^ Eschsch., in colour and
facies generally, but it is more robust; the sculpture of the
elytra is coarser and the tarsi are shorter. The shortness of
the tarsus is most conspicuous in the basal joint of the hind
foot.

L. 9^ mill.

I^Iarseul did not notice these differences, and assigned it to

the European species. 1 do not know S. uniformiH^ Motsch.
Uah. Miyanoshita, in May. Four or five examples only.
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Nothus (Ospht/a) orientah'sj sp. n.

Elongatus, niger, opacus, pubescens ; capite thoraceque punctulatis,

grisco-vestitis ; clytris late bifasciatis ; antennis (basi excepta)

nigris vel iiifuscatis.

L. 6-OJ mill.

Elongate, black, opaque, pubescent ; the head with a short

and close greyish pubescence, rather closely punctulate; the

tliorax punctulate and clothed like the head, arched at the

sides, very feebly sinuous before the scutelluui ; the scutellum

densely clothed with an ashen pile ; the elytra, punctulate,

with a very narrow ashen-grey margin along the suture and
a broad ashen fascia across the wing-case over the inter-

mediate cox£e and a second, rather narrower, well before the

iipex ; the antenna, long and slender, three basal joints

flavous, 4-7 black, 8-11 infuscate ; the legs black, with

bases of the tibiae pale.

Jfab. Miyanoshita and Nikko. Ten examples.

Othnius, Leconte, 18G1.

Elacatis, Pascoe, 18G0.

There are only two species of this genus known from

Japan— 0.irroa/2'2',E,eit., Deutsche ent. Zeitschr. 1879, p. 226,

and 0. ocularis^ Lew., Ent. M. M. ser. 2, vol. ii. 1891,

p. 247. This genus is introduced here in the serial position

assigned to it by Leconte and Horn in the ' Classification of

the Coleoptera of North America,' 1883, p. 391. Pascoe's

name was preoccupied. 0. Kraatzi is common in all the

inland forests of Japan, but 0. ocularis is a tropical form,

found as yet only in the region of the Kumagawa in Higo.

The habits of the species are noticed, Ent. M. M. 1891,

J).
248.

Eutrajjela robusticeps, sp. n.

Elongata, seneo-nigra, nitida, liirsuta ; capite thoraceque vix

grosse punctatis ; elytris striuti-s, iiilerstitiis transversim rugosis
;

antennis jjedibusque nigris.

L. 10 mill.

Brassy black above, the antenna? and legs black, clothed

with longish hair, but not so long as that of E. eloncjata
;

the head rather broad and punctured, punctures large, but not

dense; the thorax, anterior margin not raised, about as broad

as long, punctured like the head ; the elytra punctate-striate,

interstices transversely rugose.

In form this species agrees fairly well with E. elongata^ F.

;
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the tliorax is rounded otf anteriorly, tlie body is similarly

hirsute, and the last joint but one ot" the antennaj is short,

like that of the Fubrieian sjjecies.

IJab. Sapporo. Two examples.

Arthromacra viridissima^ sp. n.

Elongata, viridissima, nitida, punctata ; antennis p('di}ius(|iic tlavis

vol obscure tlavis.

L. 9-ll> mill.

Elongate, bright uietallic green, densely punctate above;

tlie head, eyes rather small and rather prominent, with a semi-

circular raised process over the point of the antennal insertion,

coarsely and densely i)unctured, surface somewhat uneven
;

the thorax punctured like the head, cylindrical, truncate

before and behind; the elytra nearly as wide again as the

thorax, punctate, with the punctures inclined to be transversely

confluent, apices obtusely acuminate ; the antenna}, terminal

joint as long as the eighth, ninth, and tenth together, testa-

ceous,with terminal and ninth and tenth joints sometimes intus-

cate, basal joint also sometiuu^s dusky on the upper surface
;

the legs testaceous, with apical portion of the femur broadly

green, and the base of the first tarsal joint narrowly dusky,

claws and apical parts of all the tarsi also dusky. Very

rarely the legs are wholly pale yellow. The last joint of tlie

palpus is intuscate.

In Artlirornacra irnea, Say, the clytral stri;e are obs.;urcly

traceable; in the Japanese species there are no indications ot

striag.

Ilab. Miyanoshita, Oyama, Tokio, Nikko, and llitoyoshi.

This pretty species is common in certain places in May,
occurring in the flowers of Ututzia and Cerasus.

Arthromacra sianj)tuosa, sp. n.

Elonpata, purpuico-cuprca, nitida : antcniiis pcdibusciuo obscure

nigris.

L. 9|-J0i mill.

This species closely resembles A. viridissima in sculpture,

but the colour is wholly different. In structure it differs in

having shorter and more robust antcniuu, joints 7-10 being
somewhat obconical, not elongate ; the thorax is shorter and
less cylindrical, with the outline nearly quadrate when viewed
from above and the elytra are less acuminate at the apices;
the legs and antennae wholly and obscurely black.

ilab. Chiuzenji. A]iparrntly scarce and local. Six ex-
amples.

AuH.ii Mag. X. J/i.st. Ser. (). f'*-/. xv. 19
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Arlhromacra hSgonice^ sp. n.

Elongata, aureo-cuprea, nitida ; thorace clare punctate ; antennis

pedibusque obscure brunneis vel infuscatis.

L. 9-9i mill.

Elongate, golden coppery ; the head coarsely punctured,

with a median fovea betv\'een the eyes ;
the thorax very

clearly punctate, cylindrical, with the anterior and basal rim

markedly raised ; the elytra are sculptured like those of

A. viridissima ; the antenntu and legs obscurely black, with

the intermediate and hind tarsi less dark. The antennae in

this species are formed somewhat like those of A. sumptuosay

but they are more slender and joints 8, 7, 6 less obconical.

This species is separated from the others of this series at

once by the clear punctuation of the thorax, the punctures are

clearly separated one from another. In form it is inter-

mediate between A. su/nptuosa and decora.

Hah. Yuyama in Higo, May 8th, 1881.

Arlhromacra decora.

Lagria decora, Mars. Ann. Soc. Ent. Fr. 1876, p. 339.

Marseul placed this insect in the genus Lagria ; it is of a

greenish-brassy tint, with the antennre (apex excepted), tibiae,

tarsi and base of the femora testaceous. The joints of the

antennae are formed like those of A. higoniae^ but they are

shorter and less slender.

Hah. Kobe, near the base of Maiyasan. Apparently very

local. I took one specimen in 1871 and on returning to the

place on the 11th June, 1881, I found seven others.

[To be continued.]

PROCEEDINGS OF LEARNED SOCIETIES.

GEOLOGICAL SOCIETY.

January 9, 1895.—Dr. Henry Woodward, F.Il.S.,

President, in the Chair.

The following communication was read :

—

' The Formation of Oolite.' By E. B. Wethered, Esq., F.G.S.

In previous communications the Author has described pisolites

formed by the growth of GirvaneUa, and some true oolitic granules

having a like origin. He has long entertained the opinion that aU
oolitic granules are of organic origin, but has not, up till now, been

in a position to prove this.

He describes the form of the granules, which frequently exhibit

a series of concentric layers of calcium carbonate around a nucleus,

and also dark stria? and patches, the former placed more or less at
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right angles to the nucleus. The concentric layers often exhibit an
irregularity which the Author maintains to be incompatible with
their cliemical origin. Again, granules are found, made of calcium

carbonate occurring in two forms—a clear crystalline portion repre-

Bcnting the organic structural part, and an amorphous portion con-

sisting of ordinary carbonato of lime, which is either infilling or

secreted material, possibly both.

In discussing the origin of the crusts around the nuclei the Author
treats of the radial structure which is so marked a feature in the

crust of oolitic granules. This structure luts the appearance of light

and dark striic when seen by reflected light : the light are tubules

which have grown at right angles to the nucleus, while the dark are

secondary formations.

He refers to Rothpletz's description of the oolitic granules of the

Great Salt Lake, which are stated to have originated from the

growth of lime-secreting algae, and thinks it possible that the fossil

forms are of like origin, though not necessarily due to organisms

allied to alga?, and possibly even lower in the scale of life ; Oir-

vanella was the first type of oolite-forming organism discovered, and

it is simply a tubule.

February 6, 1895.—Dr. Henry Woodward, F.R.S.,

President, in the Chair.

The following communication was read :

—

* On Bones of a Sauropodous Dinosaur from ^Madagascar.' Bv
R. Lydekker, Esq., B.A., F.R.S., V.P.G.S.

The bones described in the paper were collected by Mr. Lxst to

the east of the town of Naruuda, on the north-eastern coiist of Mada-
gascar. Tliey include vertebrie, limb-bones, and portions of pectoral

and pelvic girdles. These bones are described in detail, and the

animal which possessed thera is referred to the genus Boihrio-

spondylus, Owen : a dorsal vertebra, described in the paper, being

taken as the type of the new species.

The identification of the Malagasy reptile with a type occurring

in the Jurassic rocks of England harmonizes with the reference of

some of the strata of the island to the Jurassic period.

MISCELLANEOUS.

On the Ci/)Juilic Lobe of Enphroume *
. By Emile-G. Racovitza.

The cephalic lobe of the AmphinomidiD, in its most complicated

condition, is provided with the following organs : an unpaired

antenna, inserted near the posterior border, and two pairs of eyes,

one of which is situated in front of, and the other behind, the base

of this appendage. A pair of antennsc is situated in front of the

anterior pair of eyes. On the ventral side, in front of the mouth,

* The investigations were conducted at the Arago Laboratory ( Buiiyuls-

Bur-Mer).
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arc found the two lips, while on the dorsal surface, behind the un-

paired antenna, is situated the caruncle. The e.vternal antenna',

(mictoi^um) are tentacular cirri by reason of their innervation, and

Quatrefages (1865) justly contends that they must belong to a

rudimentary segment.

On studying certain series of forms belonging tf> tlie family with

which we are dealing, two tendencies may be remarked in the modi-

fication of the anterior extremity : (1) Tbe parapodia of the first

three or four segments travel more and more towards the front, so

that their axes tend to lie in the sagittal plane of the body
; (2) the

mouth and lips travel more and more towards the rear, and the

anterior pair of eyes, with the paired antennie, tends to pass to the

vtntral surface. It is probable that the second tendency is but a

result of the first.

These modifications are exhibited to a very high degree in

Evphrosine. In this genus the caruncle, the unpaired antenna, and

the posterior eyes have retained their dorsal position (they have

even been thrust slightly backwards), but the anterior eyes and the

paired antennoe are ventral. Between the paired antennte and the

unpaired organ lies a considerable space, occupied by the terminal

projection of the anterior extremity, which corresponds to the very

small interval that separates the appendages in question in the case

of the other Amphinomida). Since in Euphrosine the first segment

is normal, the tentacular cirri appear in their primitive guise of

parapodial cirri.

The study of the brain not only justifies the interpretation given

to the cephalic lobe of Enjihrosine, but permits us at the same time

to comprehend the true nature of the appendages. I agree with

Hatschek ( 1893) in considering that the brain of the Polycha^tes

provided with cephalic appendages is formed of three distinct regions :

the anterior brain innervating the palpi ; the middle brain giving

off nerves to the antennae, to the eyes, and furnishing the major

portion of the fibres of the commissures ; and finally the posterior

brain which innervates the nuchal organ.

In Euphrosine the brain undergoes the same change of position as

the cephalic lobe. The anterior brain is ventral ; it gives off two
large nerves, which pass each to the corresponding lip. These

organs, formed by evaginations of the denno-muscular layer, are

tlierefore palpi. They cannot be homologous with the buccal pads

(caussinets buccaux) of the Eunicida?, as is supposed by Ehlers

(1887), but are homologous with the palpi of those animals, as also

of the Aphroditidae.

The middle brain exhibits great elongation and great lateral

compression. Its median region, from being dorsal, has become
anterior. From its anterior region, which has become ventral, issue

the commissures which run their entire course in a plane that is

horizontal, and not more or less vertical as in the case of the other
Polycbaetes. From the same region arise the nerves of the anterior

eyes and those of the paired antennae. The nerve of the unpaired
antenna and those of the posterior eyes are furnished by the
posterior region, Avhich is here dorsal, of the middle brain.
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The posterior brain, wliich, in tliis form, is distinctly dorsal, ia

very stronj::ly developed ; it gives off two large nerves which pass
into the caruncle. The latter organ, which was misinterpreted by
Ehlers (1804), has recently been described by Mcintosh (1894),
who, however, did not recognize its true nature and saw in it

nothing but some fibres. Its innervation, however, shows that the
caruncle is nothing else than the nuchal ort/itn. It is formed, in

fact, by three elongated folds of the body-wall. One of these folds

is of greater length, and is placed hetweon the other two ; its lower
edges are nnited to the inner edges of the lateral folds. Vibratile

furrows, which are very distinct and parallel, run the entire kngth
of the folds. There are four of them on the median fold, and only
two on the lateral ones. Two of the vibratile furrows pass

from the caruncle on to the cephalic lobe, and extend as far as the
paired antennai. 1 shall describe this arrangement in detail else-

where. I am likewise unable to dwell here upon the histological

structure of the caruncle, which, moreover, does not differ essentially

from that of the same organs in other Polychaites. The three folds

indicated above are entirely similar to the occipital lappets (ailerons

occipitaux) of e. g. ^m?</^oiri7/i.s\ Their union into a single mass
only disguises the primitive condition which is still represented in

Euphrosine triloba, Ehlers.

The glandular organs which, according to Mcintosh (1894), are

found on each side of the caruncle, are nothing but masses of pigment
deposited in the posterior lobes of the brain. Similar masses are

also found along the pedal nerves, and also in other Polychaetes (e. g.
ventral chain of Eunice). Veritable glandular organs, however,
exist. These are two pyriform masses, constituted by greatly

elongated hypodermic gland-cells. These organs belong to the palpi

;

for if the bodies of the cells are situated behind the brain, their

ducts open on the surface of the palpi.

In the genus Spinther the tendencies indicated at the commence-
ment of this note have been realized much more completely. The
parapodia of the first segment have become united in front of the
cephalic lobe. The caruncle has disap{)carcd equally with the palpi

and the paired antenna}. The unpaired antenna of the Amphino-
midse alone persists, with its four eyes at its base.

The presence of four of these organs upon the dorsal face and at

the base of the unpaired antenna dearly indicates that Sjiinther

cannot be the direct descrndant of Eujthrosine. These two genera
form two distinct branches from the stem of the AmphinomidiX}.
The tendency towards radial symmetry which is displayed in Sjiinther

as in Eupltrosine must not be attributed to a direct parental con-
nexion between the two forms. The explanation of the phenomenon
is to be sought in a convergent evolution occasioned by a mode of
life almost as sedentary as that of fixed animals.

—

Compies Rendus,
t. cxix. no. 20 (December 24, 18{>4), pp. 1220-1228.

On the Develojiment of the Kidnei/ and of the Orlomc in Cirriprdes.

hy A. (Jkcvel.

In the paper which 1 havi- published in the ' Archives deZoologie
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experimentale,' I stated, in speaking of the relations between the

kidney and the ccelome in Cirripedes, that there was no communi-
cation between the renal sacs and the exterior or the general body-

cavity. Herein, as throughout my paper, I took into consideration

only the adult forms.

It was interesting to ascertain whether, at a certain stage of

development, any communication whatever existed between the

kidney and the bodj'-cavity. As I had at my disposal some larvae

and very young examples of Lepas pecturata, obtained at the Arago
Laboratory, I have been able to make certain investigations upon

this subject, the result of which I will brietly detail.

On examining series of transverse sections of larvae and young
specimens of Lepas pecturata, we are able to perceive how the

reciprocal relations between the kidney and the body-cavity are

modified.

In the Cyp)ris larva we find an extremely small cavity in direct

communication with the exterior by means of a pair of orifices

situated upon the palps of the lower lip, and which evidently represents

the coelome as it is met with in the adult. At the very bottom of

this cavity—that is to say, on the side opposite to the external

aperture—we notice a little cluster of scarcely differentiated cells

with a narrow central lumen ; this is the beginning of the renal

gland.

In ])roportion as the coelome enlarges, the lumen of the renal

gland increases more and more, and in individuals which are quite

young and have scarcely emerged from their larval shell there exists

a distinct ciimmuniccition between the body-cavity and the kidney.

Then, as the animal grows, the renal cells become more and more
differentiated, and the sac is entirely reconstituted, destroying the

communication which had existed for a time between the two
cavities in question.

At a certain period of their development, therefore, Cirripedes,

or at least the species that I have been studying (and there ia no
reason that the conditions should not be the same in the remaining

forms), possess a pair of veritable segmental organs, formed by an

excretorj- band scarcely differentiated, it is true, but in direct com-
munication with the exterior.

The accumulative pseudo-kidneys (pseudo-reins d'accumulation)

that I have described in the adult would therefore be, at this period

of life, genuine organs for the direct elimination of excrementitious

products to the exterior.

The body-cavity of the adult would be primitively a simple excre-

tory canal, which has become, so to speak, passive in consequence of

the obliteration of the renal sacs, the products of which it still

eliminates to the exterior indeed, but in a manner altogether indirect,

by the aid of the incessant osmotic exchanges which take place

between the general body-cavity and the kidneys of the adult.

We know that in the Crustacea the shell-gland generally opens

upon the second pair of raaxilke. In reality the position of the

excretorj- orifice of this gland varies enormously, not only in the

different groups, but even according to the genera and species.
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Moreover, since the terminology of the niouth-parta in Crustacea

is, in the majority of cases, only based upon their relative position,

and not upon thtir development, 1 do not think it is impossible to

regard the trut; larval kidney of Cirripedcs (tlio pseudo-kidney in

the adult) as homologous in a genoi'al way with the sliell-gland of

the other Crustacea.— Comptes liimhis, t. cxix. no. 2G (December 24,

1894), pp. 1228-12:50.

On the Formation of New Colonies hi/ Termes lucifugus.

li\ J. P^KEZ. '

Although the biology of tlio European and exotic Termites has

engaged the attention of numerous zoologists, some of whom are of

the highest rank, the origin of the societies of these insects still

remains enveloped in complete obscurity. Neither de Quatrefages

nor Lespes has observed tlio swarms of sexual individuals which
at certain periods escape from the galleries, and to which has been
attributed the mission of founding new colonies. Fritz ^liillereven

goes so far as expressly to deny that they perform such a function.

He writes as follows :—" As to the males and females of Calo-

tennes, I 'will not absolutely refuse to admit that they possess the

capability of continuing to exist by themselves and of commencing
a new settlement. In the case of all species of TetTneK, Eutermes,

and Anoplotermes, however, with whose mode of life I am to

some extent acquainted, a winged pair would undertake the founda-

tion of a new colony with precisely the same success as a pair of

new-born children deposited upon a desert island " (' Jenaische Zeit-

schrift,' Bd. vii. ISl'i, p. 458, note 1).

In spite of so absolute a denial on the part of the eminent zoolo-

gist just quoted, it is, I think, evident that a social species devoid

of the facidty of disseminating itself at a distance would be doomed
to fatal and early disappearance. Dissemination must and does

exist in the Termites.

When a nest has furnished a swarm of winged males and females

there are always to be found in the proximity of the colony, or even

about the orifice of e.\it, a few stray individuals which have lost

their wings. They go, as a rule, in pairs, the one following the

other veiy closely. The leader is invarialdy a female, while her

follower is a male. When tlu^se couples are captured they speedily

perish, unless they are kept under natural conditions, which appar-

ently has never been done.

ily own method of j)roceeding is as follows:—In a largo jar

containing a certain quantity of earth is placed a block of old dead
wood, it matters little whether of oak, fir, or elm. More earth is

then added, so as to surround the lower part of the wood to a height

of several centimetres. One or more pairs of Termites, which are

then placed upon the wood, quickly creep between it and the earth,

and take up their abode in some depression, either underneath or
upon the sides of the buried portion of the wood. A few drops of
water added from time to time, so as to restore the moisture which
is lost by evaporation, are sufficient to keep everything in its proper
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condition. The jar should remain open, to avoid mould. The
insects, moreover, never make the slightest attempt to escape.

Under these conditions the Termites live verj- well. At the end

of from two to three weeks it m;iy he seen that they have selected a

domicile hetween the earth and the wood, and that they have also

heen feeding. Their abdomens, which were formerly flat, are now
slightly convex. They are very lively and extremely active. The
narrow space wherein they are living, closed on every side, contains

a little tine woody powder, coming from the wood the surface of

which has been attacked. Later on they have attacked it more
directly at some point or other, and have commenced to excavate in

it the commencement of a gallery.

Some pairs obtained on April 29 in the present year were alive

and in perfect health on July 4. They had manifestly increased in

size, and in their swollen and distended abdomens the intersegmental

membranes appeared as fine white borders separating the black

disks of the segments. The bulkier abdomens of certain specimens

clearly distinguished them as females.

On August 30 the Termites were still thoroughly alive, but some-

what difficult to discover, since they had jienetrated deeper into the

wood, and were lodged in a globular chamber, to which access was
given bv a narrow orifice in connexion with the surrounding earth.

The white abdominal rings were broader, and the black disks were

entirelv separated one from another.

On October 15 I found in one of my jars six sexual Termites

assembled in the same cavity, which a slight splitting of the wood
had revealed. With them were two young workers, which had

verv recently emerged, since they were of very small size, especially

one of them, whose transparent body showed no ingested matter in

the alimentary canal. At one point of the wall was attached a large

egg. As for the adults, they were still in perfect condition, but

were less active than formerly and obstinately shunned the light.

The females, however, appeared scarcely more distended than in the

month of August, and their abdomens were still far from the

monstrous proportions observed in the case of the normal queens of

the old nests. This difference is easily explained by the as yet

moderate development of the ovaries, which, at the outset of their

functional activity, are capable of furnishing only a very limited

number of eggs.

Be this as it may, it is already proved by this experiment that

the winged Termites issuing from the swarms are perfectly capable

of living without the assistance of workers of their own species, and

that their pairs develop into king and queen, the founders of a new
colony. Thus is to be explained the fact that the winged indivi-

duals are always sexually immature, and have never been seen in

coitu : they do not arrive at sexual maturity until after a somewhat
lengthy interval, the duration of which my observations enable me
to fix at five or six months.

—

Comptes Bendus, t. cxix. no. 19

(November 5, 1894), pp. 804-806.
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XXXV.— Contributions to the Phylogeny of the Arachnida.—
On the Position of the Acarina : The so-called Malpighinn
Tithes and the Respiratory Organs of the Arachnida. By
Julius Wagner *.

The ]\Ialpigliian tubes and the respiratory organs of the

Arachnids liave attracted the attention of all students who
have devoted themselves to the study of the relationship of

the Arachnids to the remaining groups of Arthropods. For
this reason, in investigating the embryology of Ixodes I

directed my attention especially to the development of the

]\Ialpighian tubes, and 1 have come to the conclusion that

in the Acarina, as I have shown in my Kussian paper (No. 66y

p. 89), they are decidedly of endodermal origin, and that their

union with the rectum is only a secondary process.

In a similar manner I submitted the development of the

trachece to a close investigation, and am now in a jjositioii to

assert that in no stage of the embryonic develoj)mentof Ixodes

is a structure to be found which can be regarded as the rudi-

ment of these organs of respiration, and that in reality the

larvae of Acarina have no trachea;. If we adhere to the well-

known view as to the relationship of the Arachnids to Limu-
lus, we must unconditioiuilly adnnt that the common ancestor

of the Arachnids had no trachea^, the stigmata of which were
situated upon the cephalothorax ; anil we may therefore be-

lieve that in this respect the relation of the larva3 of the

* Translated by E. E. Austen from the ' Jenaische Zeit'?cbi-ift fiir

NaturwisseiiscbaftV M. x.\ix. Heft 1 (Jena, 1894), pp. 12.3-15().

Ann. il; .1%. A'. Jlist. Ser. (i. Vol. xv. 20
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Acai ina to the ancestral forms is closer than that of tlie adults.

There is, however, as is well known, a whole series of forms

which are destitute of trachcre in the adult condition also

{Acarina atracheata, Kramer, No. 37, p. 218)
;
yet these forms

cannot be rec^arded as the more primitive, since the majority

of their number (the family Tyroglyphidse excepted) are para-

sites. As a matter of fact, parasitism more than anything

else has affected the bodily size of the Acarina : all Acarina

atrachcata are very small, and only exceptionally attain a

length of 1 millim.* In all probability the insigniticant size

of these Acarina occasioned the loss of the tracheae. The
same conditions are found in the case of the larval Acarina,

and we are tempted to assume that in the Acarina the forma-

tion of the tracheje has been cenogenetically transferred to

the postembryonic period, while they originally possessed

trachea even in the earliest larval stage. In consideration

of yet other indications of the secondary character of Acarine

larva?, such an assumption appears to me to be more credible

than the former.

When it is desired to point out the relationship between

the xA.rachnids and Linndus, we proceed inter alia from the

comparison of the lungs of the Scorpion and the branchial

feet of Lt'mulus, and base our view upon observations on the

development of the lungs of the Scorpion and of the Aranese

;

the great similarity in structure between the gills of Limulus

and the lungs of the Scorpion has been demonstrated by
MacLeod (No. 42 Z*), while the difference in development

between the lungs of Aranese and tlie typical trachea has

been pointed out by Berteaux (No. 8). The trachea in the

Aranea arise by means of a further modification of the lung-

sacs. While such an explanation of the origin of the trachea

meets the case in certain orders of Arachnids, it is otherwise

with respect to the trachea of the Acarina (partly also of the

Solifuga), the stigmata of which are situated upon the cepha-

lothorax (the position of the stigmata in the Ixodida is

somewhat difficult to determine
;
yet 1 consider that we may

reasonably assume that this family forms no exception to the

general rule). The trachea of the Acarina have certainly

not been developed by means of the metamorphosis of any
appendages

;
yet in considerations as to their origin the first

question that forces itself upon us is whether the common

* An interesting exception is constituted by, e. g., Tyroglyphus myco-
phagtis, M6g., the females of -which, according to Megnin, attain a size of

1 to r2o millim., while according to Moniez (No. 47, pp. o90-o91 j under

favourable conditions of life they exceed 2 millim. iu size, and are then

capable of producing living young.



Phylogeny of the Arachnida. 287

ancestor of the Arachnida possessed the ceplialothoracic

tracheffi, or whetlier they have been developed independently
within the chass. Tlie sohition of this question is of the

highest interest from tlie theoretical point of view, since the

circumstance that the tracheje, althougli only in the case of a

portion of the Arachnids, arise independently in certain seg-

ments, and have not been inherited from the common ancestor

of the entire class, constitutes an inijjortant, albeit a negative,

argument against grouping the Arachnids with the rest of the

Tracheata ; for it is tantamount to admitting that a charac-

teristic feature of the whole of the Tracheata, which, according
to von Kennel (No. 24), is sufficient to prove tlie common
origin of any two groups of Arthropods, can arise indepen-

dently. It seems to me that, in the present state of our
knowledge as to the development of the Arachnids and the

structure of the simplest members of the class, we can return

a fairly delinite answer to this question, to the effect that

the ancestor of the Arachnids had no trachece in the cepkaJo-

thorax. The entire facts point to the conclusion that the

Scorpion is the most ancient form, standing nearest to the

ancestors of the Arachnids ; and yet neither in its structure

nor in its ontogeny do we find the slightest indication that

it ever possessed trachese whieii opened upon the cephalo-

thorax. Secondly, we find cephalothoracic stigmata in the

case of that somewhat divergent order the Solifugie, although

in this instance abdominal stigmata likewise occur. Thirdly,

in the Acarina, which in organization have diverged furthest

from the primitive type, the abdominal stigmata have already

been entirely lost. From these considerations we can deduce
two conclusions :— (1) The tubular tracheai of the Arachnids,

the stigmata of which are situated upon the cephalothorax,

are not directly homologous with the tracheaj of the rest of

the Tracheata, since they have been developed after the

Arachnids branched off; (2; the appearance of the stigmata

upon the cephalothorax is coiniected with the disappearance

of those upon the abdomen. This latter fact is perhaps to

be explained as being due to the considerable development
of the muscles in the cephalothorax of these forms : on the

one hand, with increased muscular activity a considerable

destruction of organic matter takes place, wiiile on the other

the contraction of the muscles promotes aerial ventilation in

the tracheaj [cf von Kennel, No. 24, p. o^), on the signili-

cance of the position of the stigmata close to the appendages)

;

Ijesides this, the relatively feeble develoi)ment of the abdomen,
which is greatly reduced in the case of the Acarina, has had
as a consequence the disappearance of the stigmata thereon

;

20*
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the position of the stigmata is to be explained by the character

or the degree of the development of the corresponding seg-

ments of the body.

If the ce])halothoracic trachea? have arisen within the limits

of the Arachnida, which are Arthropods of an already fairly

well-developed type, we are confronted with a second question

as to the organs whence, and the manner in which, they may
have been evolved. Von Kennel thiidcs (No. 25 ;

and No. 24,

p. 25) that the trachea of Peripatus, and consequently of the

lii'-'hcr Tracheata also, may be derived from unicellular

(mucus-secreting) dermal glands of Annelid-shaped ancestors

of Feripai7is ; this view was previously expressed by

Moseley (No. 49), and harmonizes with the circumstance

that the stigmata in Peripatus Edicardsii, Blanch., are distri-

buted over the entire body, as also with the structure of the

trachese of the Onychophora, in consequence of whicli it has

received of late general recognition [cf. Lang's ' Lehrbuch,'

No. 38, p. 451). In precisely the same manner we may
exidain the origin of the tracheee in the cephalothorax of the

Arachnids : they develop likewise from unicellular dermal

glands, which were inherited from the same Annelid-like

ancestors of the whole of the Tracheata, which explains the

apparent similarity in structure between the trachea3 of the

Arachnida and of the rest of the Tracheata. We also still

tind in the aquatic Arachnids a large number of hypodermic

glands, w hich usually open in pores at the base of the setse

;

these glands are developed in the Water-mites, and were

regarded by the earlier observers (Dujardin) as sacs, serving

as respiratoiy organs. Approximately the same view has, as

is stated by Croneberg (No. 11, p. 8), been expressed by

Claus in his text-book, and perhaps it was this latter circum-

stance which occasioned the statement on the part of Lang

(No. 38, p. 550) that " in certain Acarina short tubes or

pouches in connexion with orifices in the external chitinous

covering have been interpreted as rudiments of trachete."

According to the papers and evidence of Clapar^de (No. 10,

p. 463), Croneberg (No. 11, p. 8), Koenike (No. 30, p. 357),

von Schaub (No. 56, pp. 110, 111), and others, the glandular

character of these structures admits of no doubt. It appears

from the majority of the statements that these glands are

destined by means of their secretion to preserve the integu-

ment of the Water-mites from drying up on leaving the water

(f/. the function of the "oil-glands" of the Cheese-mites

according to Nalepa, No. 50, p. 205). In Eyla'is the excre-

torv ducts of the glands consist, according to Croneberg, of

two sections—a peripheral, more strongly chitinized portion,
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and a narrower and pak-r inner division, which Croneber/:^

" iK'Vcr succeeded in followin;:^ to the end amid the tracheae

and hyjjodermic cells surrounding it." On reading this

description we involuntarily compare it with tliat of the

tracheaj in Peripntus furnished by von Kennel : the latter

states that the walls of the trunk of the trachea are clothed

with a distinctl}- jierceptible layer of chitin, but that those

of the actual tracheal tubules are very delicate, scarcely

distinguishable amid the surrounding tissues, and in all

jirobability do not consist of chitin, since they arc easily

soluble in cold liquor potassae. We may further point out

that, according to Croneberg {loc. cit.), the excretory duct of

the dermal glands of Eyla'is and other Hydrachnids, which

are situated in the cephalothorax " in front of and behind the

first segment of the fourth pair of legs, actually reminds us

slightly of tlie trunk of a trachea;" while according to

Fiirstenberg (No. 16, p. 192) the " oil-glands," which are

undoubtedly homologues of the dermal glands of the Water-
and other Aiites, have the power of filling themselves with

air. Tiie dermal glands of the Elites are, as is self-evident,

secondary structures, and it is not from these that the develop-

ment of the Arachnii> traclicai which we are discussing has

proceeded
;
yet it is perfectly natural to suppose, by analogy

with the Acarina, that the aquatic ancestors of the Arachnids,

after they were already provided with a firm chitinous

covering, also possessed numerous dermal glands of a similar

kind. Such an assumption, in my opinion already probable

in itself, is strengthened botii by comparison with the dermal

glands of the Pantopoda, and also partly by data furnished

by palaeontology. In the Pantopoda, as is well-known,

numerous dermal glands open upon the surface of the body,

which they entirely envelope in a viscid layer composed of

their secretion ; as the chitinous covering is considerably

developed, the dermal glands are enclosed in special cavities

(caverns) within it. These cavities, which open by " pores
"

upon the surface of the body, were regarded by Zenker

(No. 69, p. 383), and after him by Hoek (No. 21, p. 124), as

a sjjecial respiratory apparatus
;

yet the investigations of

Dohrn (No. 13) have proved that they are oidy recej)tacles of

the glands. A ditfcrence of opinion of this kind led Weissen-

born (No. 67, p. 110) to assert " that originally all these

cavities contained the dermal glands discovered by Dohrn,

but that a portion of them gradually became subservient to

respiration, since gas was secreted in the place of fluid."

This is regarded by the author in question as a proof that



200 Hen- J. Wagner on the

the dt'inial glands may become transformed into respiratory

organs *.

It is shown by palaeontology that the Gigantostraca, which

stand very near to the ancestral forms of the Arachnids,

occur in the lowest strata of the Silurian system in typical

marine deposits, in the upper stratum already in company
with Phfjllocarida, Ostracoda, and Ganoid fishes, and, lastly,

in the productive strata of the Coal-measures among remains

of land-plants, together with those of Scorpions, Insects,

Fishes, and Ireshwater Amphibia. " We may therefore

assume," remarks Zittel (No. 70, p. 647), "that they lived

originally in the sea, and subsequently in brackish or perhaps

even in fresh water." Korschelt and Pleider (No. 31, p. 533)

therefoie regard it as possible that the Gigantostraca became
adapted not only to a freshwater life, but also to existence

upon land. With respect to these palseontological data, in

order to explain the development of two respiratory organs

of the Arachnids which differ in their origin, I find it a

very intelligible hypothesis to suppose that certain of the

ancestral forms of the Arachnida, all of which were closely

allied to the Gigantostraca, passed a certain period of the

year or a certain stage of their postembryonic development

out of the water; these forms (like the Gigantostraca)

possessed branchias completely covered externally upon
several of the anterior segments of the abdomen, and nume-
rous dermal glands, of which the excretory ducts, which were
of some length, gradually became filled with air after the

animals left the water, and so temporarily served as the seat

of the exchange of gases in the blood.

The dermal glands of the Araclinids, after their function

became changed into that of respiration, may have undergone
further development in precisely the same manner as the

trachea} of the rest of the Tracheata, since the tracheai of

PerijjatuSj as well as the dermal glands, and consequently the

primitive trachege of the Arachnids, have been developed

from the same (mucus-secreting) dermal glands belonging to

the Annelid-like ancestors of all the Arthropods. From
these forms the Acarina, Solifugse, and probably also certain

other orders of Arachnids have arisen. Their fascicular f

* For this reason it seems to me strange that Weissenborn states, in

combating the theory of the transformation of the gills of Limulus into

the lungs of the ticorpion, enunciated by Ray Lankester and MacLeod,
that, assuming such a transformation to have taken place, " the occur-

rence of the thoracic stigmata and ti-achese can only be regarded as a
formation of new structures which is difficult o explain."

t I would here point out that the rosette-shaped arrangement of the
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primitive trachea) were likewise distributed over the entire

body, jis in tht' case of Peripatus Edwardsii, Bhmch. ; it was

not until further development was in prof^ress that, for

reasons which have been stated with accuracy by von Kennel,

out of the numerous tufts only those were left which were

situated in the immediate nei^t^hbourhood of the appendaiijes.

In the Arachnids, therefore, we find two entirely different

structures:—(1) The lung-sacs of the Scorpion and the

Aranea*, and (2) the tracheae of the Acarina (partly also those

of the ISolifuga^). The resj)iratory organs of the remaining

groups of Arachnids must be homologous either with the first

or with the second division ; and in this sense the solution of

the question as to the homology of the abdominal tracheae

of the Solifugaj is of especial interest. For if it should be

found possible to compare them with the lungs of the

iScorj)ions, it would serve to confirm the view which has

already been expressed, that the common ancestor of the

Acarina, and probably of certain other orders of Arachnids

also, possessed at the same time lungs (**. e. branchiie) in the

abdomen as well as primitive trachese distributed over the

entire body. On the other hand, if the abdominal tracheal of

the Solifugffi, like the trachete of the Acarina, have arisen

from dermal glands, we may assume that there is still a

possibility that the ancestral forms possessed two kinds of

resjnratory organs ; but we might then suppose that also in

the case of certain other Arachnids {e. (j. in the Phalaugidai

and the Pseudoscorpions) the abdominal tracheaj are not

homologous with the lung-sacs of the Scorpions. The solu-

tion of the question will be rendered possible by a precise and

com])arative investigation of the development of the abdo-

minal and thoracic tracheaj of the Solifugai.

Whatever this solution may be, it may be assumed, on the

basis of the considerations already stated, that the Arachnids

divided into two branches at an early period : in the one

group the trachece hecavie very strongly developed^ ichile the

tuny-sacs {the modijied brauchia') either in part persisted or

entirely disajipeartd ; in the other, the dermal ylands trans-

Jurmed into trachece altogether aborted, ivhile in compensation

for this the lung-sacs underwent very great development {cf. the

division founded upon the differentiation of the abdomen into

two sections, JSo. GG, p. 157).

Since we are discussing the tracheai of the Acarina, the

dermal glands in Atax wfxs described long ago by Claparede (loc. cit.)
;

each group of these unicellular glands has a common excretory duct,

which opens by a stigma-like oritice.
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present is a convenient opportunity to speak of tlie provisional

organ of the aquatic and certain land-uiites, wliicli is regarded

by Henking (No. 20) as a " primitive trachea " (^ Ur-
trachee '), while Kramer (No. 36) considers it to be a " sus-

]iensory apparatus " (" Suspensionsapparat ") for the embryos.

Henking's view appears to me to be unfounded, since he did

not see an actual trachea, penetrating from the organ in

question into the body. This paired embryonic organ, which

1 did not succeed in observing in Ixodes, and other observers

failed to tind in many other forms, merits special attention,

since both in its position on each side of the body in the

neighbourhood of one of the anterior pairs of thoracic limbs,

as w^ll as in its shape, with narrow base and swollen tip, it

recalls the embryonic organ lately described by Vejdovsky
(No. 65) in Chemes. The author in question is of the

opinion that, from comparison with Cyphophthalmus duri-

cornis, Joseph (No. 22), this organ, which was noticed neither

by Metschnikoff (No. 44) nor by Barrois (No. 2) in Cheltfer,

may be compared with rudimentary stalked eyes [loc. cit.

p. 130). It seems to me that this assumption is ill-founded,

since tlie structure of the organ is but little suggestive of that

of an eye ; and, besides, the stalked eyes of Cyphophthalmus

—a form widely distant from the Pseudoscorpioninaj, and at

any rate ill-studied—or more correctly the eyes seated upon
lateral processes of the body, might have arisen as a secondary

character in the species itself, as, for instance, the stalked

eyes of certain JEphemeridse among the Insects have been

developed.

In the same way it is possible to institute a comparison

with the lateral organs of tJie Solifugaj (Croneberg, No. 12),

perhaps also with those of the Phalangidse (Faussek, No. 14),

and finally with the provisional organs situated in Thely-

phonus and in Phrynus at the base of the second pair of legs

(iStrubell, No. 63).

Before proceeding to state the views of those specialists

who would derive the Tracheata from an ancestral form, I

would like to refer to the so-called ]VJalpighian tubes. Since

the homology of these organs in all Tracheata is recognized,

it is assumed that their origin and also their function is

similar ; their importance chiefly consists in the fact that they

are present in all fully-developed Tracheata, but are absent

in the Branchiata. This, at any rate, is the view represented

in the text-books of Lang and von Kennel.

As regards their origin, according to my own observations

the Malpighian tubes develop in the case of Ixodes (and

probably in the Acarina in general) from the endoderra. As
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to the rectal vesicle, with which both glands subsequently

become connected, I cannot express an altogether dertnite

oj)inion ; but the origin of the glands themselves is quite

beyond doubt, as I have shown distinctly by means of figures

in my Kussian paper (No. GO, tig. 52 &c.). With reference

to the development of the (Malpighian) excretory tubes in

the other Arachnids, we only possess observations upon
Scorpions and Aranea?. In the first place it was shown by
Kowalewsky and Schulgin (No. iio, p. 46) in the case of

Avdroctonus oryiatus that the end-gut is invaginated only to

tlie length of the penultimate caudal segment, after which the

origin of the Malpighian tubes as outgrowths of the mid-gut

at a time when the end-gut was still quite solitl was described

by Laurie in Euscorpiiis italicus (No. o9, p. 128). These
two papers com})lete one another, and since the end-gut of

the Scorpion is very short, and in the first stages of develop-

ment is distinctly separated from the mid-gut, it seems to me
that by means of these memoirs the endodermal origin of the

excretory organs is demonstrated with sufficient clearness.

The observations as to the development of the Malpighian
tubes in Armeffi are, as is well known, very contradictory.

Altogether this question has been touched upon by Barrois

(No. 3), Balfour (No. 1), Locy (No. 40), Schimkewitsch
(No. 59), Morin (No. 48), and Kischinouye (No. 29).

Balfour, who is followed by Schimkewitsch and ]\Iorin, con-

siders that these organs arise from evaginations of the end-

gut : Balfour's description (No. 1) is very short ; early stages

in the development of the jMal])ighian tubes he did not

observe. The other two investigators, however, diflTer from
one another in details— a fact which, as it seems to me,
deserves attention, and is due either to the difference between
the species observed {Lycosa, Tlirridion, and Pholcus) or to

insufficient accuracy in the observations themselves. Schim-
kewitsch describes in Lycosa saccata (No. 59, p. 562) a

longitudinal division of the blind end of the proctodeal

invagination into an upper portion, which develops further

into the cloacal sac (rectal vesicle), and a lower section, the

actual rectum, which subsequently sends out two cell-

])rocesst's, that are originally solid and constitute the first

rudiments ot the Malpighian tubes. V\ ith reference to

Thtridion maculatian, it is stated by Morin {loc. cit. pp. 161-

162) that the blind extremity of the end-gut expands and
becomes the cloacal sac, into which " the ends ot the Mal-
jiighian tubes open

;

" the author in question expresses

himself more distinctly with regard to Pholcus phalaiujuides

([). 193) :
" on both sides," he writes, " of the ^ poche stereo-
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rale ' two ectodermal processes arise, which are the first

rudiments of the Malpighian tubes." The ditference between
the descriptions of the two authors deserves notice, because, to

judge from Schimkewitsch's figures (No. 59, pi. xxii. fig. 6 :

the requisite figures are not given by Morin), on their first

appearance the histological structure of the rectal vesicle is

not the same as that of the rectum. By Barrois (No. 3)

and Kisciiinonye (No. 29) the ]\lalpighian tubes of the

Arancje are derived from the mesoderm ;
according to

Kiscliinouye the Malpighian tubes are outgrowths of the

rectal vesicle, which is of mesodermal origin. They are

originally solid, as is stated by Schirakewitsch ; the union of

the cloacal vesicle with the rectum occurs subsequently.

Finally, according to Locy's observations (No. 40, p. 75)

the Malpighian tubes arise as outgrowths from the posterior

end (" pre-stercoral tube ") of the mid-gut. Unfortunately

Locy's description is not illustrated by figures; if, however,
we compare those of his sagittal sections that pass through
the hinder end of the mesenteron and the rectal vesicle

C stercoral pocket," figs. 55, 56, and 70) with Schimke-
witsch's figure alluded to above, Ave might suppose that, in

the description of the latter, the anterior portion of the

rectum, from which the Malpighian tubes develop, and in tliat

of the former the posterior end of the " pre-stercoral tube " are

identical. This posterior eiidodermal process seems to be of

interest because it corresponds to the hinder process in Ixodes

(No. 66, ]). 100) and to the caudal process of the mid-gut in

the Scorpion.

It seems to me that, remembering the above-mentioned
resemblance between the descriptions of Schimkewitsch and
Kischinouye (namely the statement that the first rudiments

of the excretory tubes are solid), and, further, the remark
made by the latter to the eflfect that the proctodteum enters

into connexion with the rectal vesicle at a late stage, I can,

on the basis of ray own observations upon Ixodes, and after

comparing the same with what is known as to the Scorpion,

harmonize the different observations upon Araueae only to the

following extent :—In all Araneae the posterior process of

the mesenteron, which lies close to the rectal vesicle and
develops even before the endoderra grows round the yolk, is

more or less distinctly marked; in certain cases the Mal-
pighian tubes arise directly, as (at first compact) outgrowths

of the portion of the mesenteron alluded to ; in others the

two compact rudiments of the Malpighian tubes separate from
the posterior end of the mesenteron, which adjoins the rectal

vesicle, and fuse secondarily with the latter (as in the case of
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Ixodes), so that, unless sufficiently early successive stages are

studii'd, they may be regarded as outgrowths from the rectal

vesicle itself. From this |)oint of view the lower half of the

8 in Schimkcwitsch's fiLMire represents a portion of the

mesenteron
; Balfour and Morin did not observe sufficiently

early stages*, as can be proved from the fact that they did

not notice tlie formation of tiie posterior process of the

mesenteron, which is distinctly visible in florin's fig. 30 (in

Theridion niacidatum). A necessary stage has also been
missed by Kischinouye, since he has not observed the separa-

tion of the rectal vesicle from the anal invagination, which in

all probability takes place before the union of the Malpighian
tubes with the cloacal expansion {i. e. rectal vesicle), as is

likewise the case in Ixodes; it is probably this circumstance

that has also induced the investigator in question to ascribe

to the vesicle an independent origin (from the mesoderm).
The difference in the development of the Mal))ighian tubes

is also indicated by their relation to the alimentary canal in

the adult Spiders : in some they open into the cloacal expan-
sion (Bertkau, No. 9, pp. 415-416), in others into the

posterior process of the mesenteron (Loman, No. 41). Owing
to the place at which they open into the intestine (in Ctenizdy

and also in Ejnira, Tegenaria , and Mygale), and in conse-

quence of their structure, Loman (No. 41) regards the

]\Ialpighian tubes as being derived from the mesenteron.

M'ithout attributing great ini])ortaiice to the histological

structure of the !Mal|)ighian tubes for deciding as to their

origin, I nevertheless consider it necessary to point out that

in the adult male of Ixodes colcarotusj Bir., and in certain

larvje (No. 66, figs. 82 and 83), the cells of the intestinal

lobes and of the central stomacii portion contained granules

of an intense light blue or blue pigment, while this was not

the case in the ]\lalpighian tubes.

I therefore consider that, judging from the development of

the Malpighian tubes in the Scorpion, in Ixodes, and Agelena,

from their relation to the alimentary canal in the adult Scor-

pion and in certain Sj)iders, and, lastly, from their structure

in adult Spiders, the so-called Malpighian tubes in all Arachnids
are develojiedjrom the endoderm.

The second resemblance to the Malpighian tubes of the

Insects (and Myriopods) is a functional one. Yet it will

probably appear on closer investigation that this similarity is

by no means so essential as it seems ; we arc already aware
of im])ortant dift'erences between these structures in the

• The stages -wbicb tliey studied were probubly those immediately
following the one shown by Morin in his tig. 29.
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Arachnids and other Tracheata. The Malplghlan tubes of

Insects liave frequently been studied, and their function is

known to us more thoroughly tlian that of the Malpighian

tubes in the Arachnids, with reference to whicli we possess

only isolated observations. Without submitting the subject

to a more minute investigation, I will confine myself to

certain statements in literature.

According to Schindler (No. 60, p. 588) the existence of

uric acid in the ^lalpighian tubes of Insects was demon-
strated first by Keller, and afterwards by Leuckart ; Schindler

himself has proved the presence of the ordinary urates (urate

of soda and ammonia) in these vessels. Kowalewsky has

recently shown (Nos. 32 and 33), by means of a series of

experiments upon various Insects, that their Malpighian tubes

distinctly excrete indigo-carmine (indigo-sulphate of soda)

introduced into the body-cavity, and possess a distinctly

perceptible alkaline reaction (for the effect upon litmus, vide

No. 32, pp. 65-66). A precisely similar energetic behaviour

towards indigo-carmine has also been discovered by Kowa-
lewsky in the case of Myriopods (No. 33, p. 205). If we
now turn to the Malpighian tubes of Arachnids, this is what
we find :—According to the observations of Plateau (No. 52,

p. 530), with whom Lonian (No. 41) concurs, neither free

uric acid nor the typical urates occur in the Malpighian tubes

of Spiders *. Kowalewsky, by whom the behaviour of the

]\[alpighian tubes of Insects and Myriopods with regard to

indigo-carmine has been so distinctly demonstrated, makes
similar statements only with reference to the Araneaj (No. 34,

p. 203) t, in which, however, the liver plays the chief part in

the excretion of the indigo-carmine ; as to the Malpighian

tubes of IScoqno and Solifuga, Kowalewsky is silent ; in the

Scorpion, on the other hand (and partly also in Solifuga), the

tubular portion of the coxal gland has a function similar to

that of the Malpighian tubes of Insects. The liver of the

Scorpion, contrary to that of the Araneaj, has an acid reaction,

as in the case of Crustacea. " This reaction of the liver,"

says Kowalewsky (No. 34, p. 204), "in conjunction with

the presence of a kidney {i. e. the coxal gland), which con-

sists of a vesicle and the urinary duct, still further confirms

* Bertkau's statement (No. 9) contradicting this is refuted by Loman.
In Ixodes the Malpighian tubes and the rectal vesicle are filled with
sphero-crystals, which .are regarded by M6gniu (No. 43) as an alkaline

salt of uric acid ; uric acid and its salts have similarly been described

by Nalepa (No. 50, p. 204) in the Malpighian tubes of Tyroglyplms.

t He studied chiefly Lycosa Latreilli and Eucharia castanea.
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the idea of the close relationship of the Scorpions to the

Crustacea."

The signification of tlie coxal glands of the Arachnids as

excretory organs can scarcely be doubted after the experi-

nients of Kowalewsky upon the Scorpion (Nos. 32, 33, and

34) ; uhilc in the case of the Insects thercJ/e of the excretory

organs devolves upon the Malpighian tubes and tiie |)eri-

cardiuni cells, and in the Myriopods upon the Malpighian
tubes iind certain cells of the fat-body, in the Arachnids,

besides the latter, the liver and the coxal glands also play a

great ])art. Even if these glands are homologous in the

Myriopods and the Arachnids—a question which does not

enter into the scheme of my observations—the part played by
them in the two classes is nevertheless not the same. Tho
signitication of the coxal glands of the Arachnids is evident

from the peculiarities observed in Phalantjium and the

Acarina. The coxal glands of Phalangiuvi (or, more cor-

rectly, the tubular portion of them), which were previously

described as Malpighian tubes (Plateau, No. b-^, p. 744),

were, as is well known, correctly compreliended for the tirst

time by Loman (No. 42a, pp. 93 et seq.'^), and in this

manner it has been proved that the Phalangidte have no
Malpighian tubes. " Apparently," says Faussek (No. 14,

}). 82), "from a morphological standpoint, among all the

Arachnida the coxal gland reaches its greatest and fullest

development in the Plialangidte : it attains a very great

volume, and its various jnirts are distinctly defined and
strongly developed. At the same time its physiological

significance is probably very considerable." The absence of

Malpighian tubes and the presence of coxal glands in Pha-
lavcjium must evidently be regarded as phenomena which are

mutually dependent upon each other. Quite the opposite

conditions are found in the majority of the Acarina; in this

group the .Malpighian tubes are relatively strongly developed,

but up to the present time the existence of coxal glands has
not definitely been proved. The remarks of Winkler (No. 68)
and Henking (No. 20) are not sufficiently precise : the state-

ment made by Michael (No. 46, and No. 45, p. 178) is worthy
of more attention. Tliis author describes in the Oribatidi\3 a

gland situated at the base of the second pair of legs, and in

a general way recalling the coxal glands of the rest of the

Arachnida; yet it is precisely these forms that, according to

Michael's description, possess no Malpighian tubes. Michael
did not succeed in discovering an orifice to the coxal (" supcr-

* For the literature on tlie subject of the coxal glands of Phalangium
down to the year 1890, see Faussek's memoir (No. 14, pp. 69-82j.
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coxal ") glands. Long tubular glands have recently been
described by Sturany (No. 64, pp. 16-17) in Trombidium;
the author did not observe either their opening upon the

surface of the body or their union with the alimentary canal,

and he regards them as homologous with the coxal glands.

Yet, judging from his figure (fig. 21), it might be supposed
that he himself commits the error with which he reproaches

certain other observers, only in the reverse sense, namely,
that he regards the Malpighian tubes as coxal glands.

If with respect to their excretory organs the Phalangidje

form the extreme stage in one direction, the Acarina occupy
tlie corresponding position in the other. In this way the

^Jalpighian tubes of the Arachnids in the majority of cases do
not correspond either in function with those of the rest of the

Tracheata. The role of the Malpighian tubes of Insects (and

Myriopods) is in the case of the Arachnids fulfilled to a con-

siderable degree by the coxal glands or the liver.

From all that has been stated, it appears to me that the

following indisputable conclusion may be drawn :

—

the Mal-
pighian tubes of the Arachnids are not homologous with the

Malpighian tubes of the rest of the Tracheates ; they are

structures analogous to the so-called Malpighian tubes in

certain Amphipods. Should this conclusion be confirmed by
further observations, it would be an important and positive

argument in favour of the separation of the Arachnida from
the Antennata.

As regards the wide diflfusion of the (Malpighian) excretory

tubes in the Arachnids, this is apparently due to the very

early occurrence of these organs in the representatives of the

Arachnids. While speaking of this I should like to mention

certain considerations which might possibly explain the

absence of the organs in question in LimuluSy which in all

other respects so closely approaches the Arachnids. If we
make a closer examination of the extent to which the so-

called Malpighian tubes exist in Amphipods, we find that

they occur only in a relatively small number of genera. The
majority of these genera belong, as is well known, to the sub-

order Crevettina, and Caprella alone constitutes an exception

to this ; but the Lsemodipoda must be regarded as belonging

to the divergent forms, as is proved by their structure as well as

by their mode of life. Among the Crevettina, however, the

outgrowths from the posterior process of the mid-gut occur

either in forms that live upon the sea-shore (Orc^esfe'a,^^^/^^?/*),

or in such as love water that is very little salt {Melita) and are

found chiefly in fresh water {Gammarus)^. Since Malpighian

* It is possible that the freshwater species of the genus Gmnmai-us
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tubes are absent in the majority of the Amphipoda, and
since the Ampliipods tliat possess them exhibit the already-

mentioned peculiarities in their mode of life *, we may suppose

that adaptation to life upon the shore or in water, which is

rich in oxygen, has occasioned the aj)pearance of special out-

growths of the mid-gut, which, at least to a certain extent,

play the |)art of excretory organs ; such an adaptation might
appear independently in the representatives of the various

genera *. If we assume the same to have taken place in the

case of the ancestor of the Arachnids, in which the posterior

outgrowths from the mid-gut, which subsequently became
Malpighian tubes, first appeared, we must consider it to have

been a littoral form (such as Orchestia). I have already

touched upon this latter question in considering the respiratory

organs of Arachnids f.

The Malpighian tubes of the Arachnids consequently

develop from the posterior process of the mid-gut. This

process merits attention for its own sake, since neither the

Hexapods nor the Myriopods possess it.

A comparison of the different views as to the phylogenetic

relationship of the various groups of Arthropods has already

been furnished several times by a number of authors (Weissen-

born. No. 67 ; Fernald, No. 15 ; to some extent ZografF,

No. 71 ; Schimkewitsch, No. 58 ; and others). I shall

therefore notice only certain of the most important papers,

the authors of which are opposed to the separation of the

Arachnida from the Tracheata. If we glance at the litera-

ture of the last ten years we observe that since the appear-

ance of Ray Lankester's papers facts have continually been

collected from various sides in support of the relationship

between Limulus and the Arachnids. The most minute
study is devoted to the structure of the lungs of the Scorpion

and of the branchial of Limulus, to the development of these

organs, the modification of the appendages in the Aranete,

the structure of the blood-vascular and nervous systems, the

originally lived at the mouths of small rapidly running streams, which
How into the sea, at the point where the river-water, meeting the waves,

forms a perpetual surf.

* In Melita we tiud only a .single unpaired process of the mid-gut, in

the other forms two; yet, as is well known, difFercnces of this kind also

occur bt'twi'en the Malpighian tubes of the Acarina.

t In the handbook of Steinniann and Diiderlein (Xo. 62) the following

passage occurs (p. ijl'2) :
—"The majority of the paheozoic Arthrogasters

were aquatic forms ; the oldest among them, at any rate, were marine
;

while the later forms, in part those existing at the present day, are

without exception adapted to sojourning in the air'' (n't/e also p. oOO).

Why the authors represent this view it is impossible to explain.
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development of the nervous system and especially of the

eyes, the development of the alimentary canal, the deve-

lopment and the structure of the coxal glands, and so on*.

Everything convinces us of the close relation sliip between

Liviulus and the Arachnids
;

yet, just as Peripatus is no

^Millipede, so also Limulus is no Spider, although Ray
Lankester also, by reason of the similarity between it and

the Scorpion, attempted to assign it to the Arachnids (No. 55).

On the other hand, paljeontological investigations have

proved beyond doubt that certain of the palaeozoic Xipho-

sura (the Hemiaspida), which (as, for instance, Prestwichia),

as is shown by the embryology of Limulus^ were closely

allied to the forms from which the Limulida3 are derived, on

the one side resembled certain Trilobites, while on the other,

owing to the relatively smaller size of the cephalic shield, to

the complete segmentation of the pre-abdomen and abdomen,

as well as to their caudal spine and probably also the general

character of the appendages, they were nearer akin to the

Gigantostraca. If forms such as Prestwichia constitute the

transition in question, on the other hand, as we are well

aware, the Scorpion, on account of the general configuration

of its body, the proportionate size of its divisions, and the

character of its appendages, shows much closer affinity to the

Gigantostraca than to the Xiphosura ; wherefore it must be

assumed that also in their internal structure the Gigantostraca

displayed still more similarity to the Scorpion than did the

Xiphosura.

Among the scientists by whom the view of the common
origin of the existing Tracheates is maintained, von Kennel
and Lang are the best known and most influential. The
authors in question have defined their views and stated them
in detail, the former in a paper (No. 24), tlie latter in his

' Lehrbuch der vergleicheuden Anatomic ' (No. 38) ; both

writers, while differing from each other in their ideas as to

the relation between the Branchiates and the Tracheates,

agree generally in their views as to the origin of the Arachnids.

According to von Kennel's supposition, besides other branches,

those formed by the Annelids and the Crustaceans (Bran-

chiata) arose from the hypothetical Protrochosphgera, and
both branches developed upon parallel lines, but inde-

pendently. From the various forms or families of Annelids

arose the Periijatus-\\]s.Q, ancestors of the Tracheata, which
divided at the very beginning into two branches : of these,

one was constituted by the forms of the traciieate Arthropods

• For a precise riswnd of the comparisons between Lhnnlus and the

Arachnids, see Kingsley's paper (No. 28).
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with a posterior p^cnital aperture and unscgmentcd mandibles
(Insccta and Cliilopoda), while the other was composed of

those with an anterior genital aperture and with segmented
mandibles, and in whicli, moreover, contrary to what we find

in the former, in many instances unbranched tubular traehcaj

have persisted (Diplopoda, Pauropoda, Symphyla, Arach-
noidea). Peri'patus forms, in the opinion of this author, a

divergent branch from the primitive types (" Peripatiformes ").

After von Kennel has thus demonstrated the necessity of

dividing the Arthropods into Branchiata and Tracheata, and
the possibility of similar characters appearing independently
in the organization of Annelids and Crustaceans, he is un-
willing to investigate the relation of the Arachnida to the

Crustacea (the Merostomata included, cf. No. 26, pp. 40i and
405), since he is able to prove the common origin of the

whole of the Tracheata (No. 24, p, 18). If we enquire how
the latter can be done, we are told that it is proved by the

fact that the whole of the Tracheata possess trachese and
j\Jalpighian tubes*, and that consequently these organs must
have been present in the ancestral form also. It is evident

that this method of proof contains nothing new or original,

and since every naturalist who sought to prove the relation-

ship between Arachnids and Limulus had to deal with cha-

racters of that kind, there is in my opinion nothing whatever
to justify von Kennel in ignoring similar features in the

organization of the Arachnids and the ^Merostomata. If this

author had been prepared to handle these conditions, he must
of necessity often have had recourse to improbabilities in order

to explain the various similar characters ; and this he actually

does, so soon as he considers the independent appearance of

similar features in the Crustacea, which have been developed

directly from unsegmented animals, and in the Tracheata, the

descendants of the Annelids. I have already touched upon
the question of the development of the tracheoe in the

Arachnids, and shall return to it again further on ; now,

however, we are dealing only with the Malpighian tubes,

which are regarded by von Kennel {loc. cit. p. 23) as

nephridia that have been carried inwards with the procto-

daial invagination. This view, which owes its origin to a

certain functional resemblance between the two structures, is

founded by von Kennel only upon the circumstance that

Pen'patuSj in which in comparison with the Tracheata the

anal invagination is very insignificant, has no Malpighian

* Von Kennel seeks to explain each special exception {Peripatus,

Japyx, Collembola, Acarina, Pauropoda (!''), Tardigrada).

Ann. cC- Mag. N. Hist. 8er. G. Vol. xv. 21
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tubes. Yet if we start from von Kennel's assumption that

with the lengtliening" of the proctodajum " even one or several

entire segments are invaginated together with tlie rudiments

of all tlie organs belonging to them," we may assume with

precisely the same justification that other ghmds also that

discharged their secretion througli orifices in the integument

might be invaginated besides the nephridia. ]\Ioreover, it

must further be pointed out that in tlie Aphidaj, which possess

no Malpighian tubes, the function of these organs is dis-

charged by the entire surface of the end-gut (Kovvalewsky)

;

consequently we cannot found our conclusions upon func-

tional resemblance aloiie. It is also necessary to remark that

von Kennel bases all his assertions either exclusively or

chiefly npon the study and the analysis of the organization of

Peripatus and the Myriopods, whereby he sometimes entirely

overlooks tlie peculiarities of the Arachnids. The fact that

the ^Malpighian tubes of Hexapods and Myriopods develop

solely from the ectoderm, which is an important and univer-

sally recognized argument against the assumption that those

structures are homologous with segmental organs, remains

unrefuted. So long as it is not proved that the Malpighian

tubes, though it be only in part, are developed from the

mesoderm, I venture to side with the view that they arise

only through secondary local differentiation of the walls of

the end-gut; as is well known, this view is supported by the

fact that certain Copepods possess the faculty of excreting

uric acid compounds by the walls of their end-gut, as the

process also takes place in the Malpighian tubes of Insects *.

Von Kennel's treatise led to the publication of the paper by
Zograff (No. 72), wherein the latter in general entirely

endorses the views of the former, though he deals chiefly with

the relations of the Arthropods to the Annelids, and does

not touch upon the question of the phylogeny of the various

classes of the Tracheata at all, since this is a problem " that

is so ably discussed and almost solved (?) by Prof, von
Kennel " {he. cit. p. 294). From this it may be concluded

that the author has somewhat modified the view expressed by
him in his earlier paper on the development of the Myriopods

(No. 71, pp. 70 and 71), though he still continues to be in

favour of the theory of the common origin of the whole of the

Tracheata. Considering that in his first paper the author

writes, " the great similarity between the embryonic develop-

ment of the Myriopods and tliat of the Arachnids, which is

even greater than the resemblance between that of the former

* Cf. p. 2tl6 siqmt.
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and that of the Insects, compels me to think that the rchi-

tinnshij) hctwcen Arachnids and Crustaceans is a hjj)othesis

whicli will be untenable in future ;
" and considering further

the fact that the most important observations on the develop-

ment of Limulus and the Arachnids and on the structure of

the latter—observations which von Kennel does not touch
upon at all—were not published until after the apj)earance of

Zofjraff's paper, it is natural that in his last ])aper the scientist

in question should wish to discuss the relations between the
Arachnida and the rest of the Tracheata.

Like von Kennel, Lang also {loc. cit. pp. 560-562) finds it

necessary to assume that the Tracheates divided at an early

period into two independent branches
;
yet in so doing he

proceeds not from the position of the genital aperture, a

character to which apparently he attaches no great signifi-

cance, but rather from the comparison of the first three or

four pairs of appendages : consequently, in opposition to von
Kennel, he contrasts the Arachnids with all the rest (Cheli-

cerata and Antennata). The main reason for uniting the

Arachnoids with the Tracheates, and for separating them from
the Xiphosura and Gigantostraca, is the same in this case

also, namely the presence of the Malpighian tubes and trache;^

in the Arachnoids and their absence in the Xiphosura. The
homology of the Malpighian tubes in all Tracheata is placed

by the author beyond all doubt, but in his opinion the assump-
tion of an independent appearance of the tubular trachene
" could only be admitted as a makeshift." Lang considers

that the Scorj)ion must undoubtedly be regarded as the type

nearest allied to the ancestral forms of the Arachnids, while
with regard to the Solifugae he holds such a hypothesis to be

probable, though still in need of confirmation [loc. cit. p. 558)
;

hence lie does not exj)lain why it is that the Scorpion, which
has retained the largest number of stigmata and primitive

conditions generally in the segmentation of its body and in

its organisation, possesses the most modified trachete, and
why in the forms that exhibit the greatest divergence in

organization, it is precisely the tracheaj that are less modified

(regarding the fascicular trachea as the most primitive type)

than in the Scorpion and the Solifugffi. This discrepancy,

neglected by Lang, has been perceived by Schirnkewitsch.

The latter regards tiie Scorpion as a more primitive form
tlian tlie Spiders, which, however, he considers to be less

modified than the Opilionidaj and the Acarina, while he
believes that the original respiratory organs of the Arachnids
were lungs, though these were developed from unbranched
fascicular trachcai (No. 57, p. 67).

21*
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Weissenborn {he. cit. pp. 115-110) disafj^rces witli the

opinion of Schinikewitsch, since with the help of it it is

impossible to explain the dendriform tracheiB of the Solifuq;?©,

and he proposes another explanation. I may also add that

if the Solifugfe are less modified forms than the Spiders we
must, on the other hand, not lose sight of the fact that in the

same forms of Arachnids we meet with not only lung-shaped

and fascicular tracheae at the same time, but also both

distinctly developed kinds of fascicular tracheae [e. (j. in Gihho-

cellu77i, according to the description of Stecker (No. 61)*].

According to Weissenborn the whole of the respiratory organs

of Arachnids have arisen from primitive unbranched short

tracheal tufts, from which in one direction dendriform tracheal

tuffs, in another tubular tracheae with considerable diminution

in the number of the stigmata, and in a third lungs were

developed. From this it may be inferred that in the opinion

of the author the trachea? of the Spiders with two lungs and

the posterior lungs of those provided with four have deve-

loped independently of each other from the primitive tracheal

tufts of the ancestral form—a theory which, according to

I^ocock's paper (No. 54), and since the four-lunged Hypo-
chilus was recognized as a " Dipneumon," is wholly im-

probable.

A peculiar view as to the respiratory organs of Arachnids

is represented by Bernard (No. 6). This author regards the

tracheae of the Acarina as the most primitive type ; the ex-

clusive presence of these organs in the Acarina is in accord-

ance with his theory that the Acarina are a fixed larval stage

of the Arachnids. I shall discuss the theory just alluded to

later on. The presence of the tubular trachea in the Pha-
langidse is explained by the very early separation of the latter

from the main stem of the Arachnid class the Solifugje

possess the same tracheae, since they are very near akin to

the primitive type of the Arachnida ; the ChernetidEe lastly

must be separated into a special group. From the tubular

tracheai have been developed the " fan-tracheaj " (" Fiicher-

tracheen," " book-leaf tracheae " of Bernard, No. 7, p. 521).
This is Bernard's view. In connexion with the term " tubular

tracheae," he nowhere states which of the tubular tracheae,

the fascicular or the dendriform, he regards as the more
primitive f ; he simply contrasts the tube-tracheee with the

• Stecker (he. cit. p. 339) compares the posterior tracheal tufts in

Gilhocellum with the abdominal tracheal branches in Phalangium.
+ [This paper was evidently written before the author had seen Ber-

nard's " Notes on the Chernetidse/' Journ. Linn. Soc, Zool. xxiv. pp. 410-
430, pb. xxxi. and xxxii. (Nov. 1893), in which this question is more
fully dealt with.

—

Tra>'sl.]
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fan-trachcaj {i. e. the lunp;.s), as appears from the explanation

which he a|)j)cn(ls to tlie diaf^ram of the position of the

stiirniata in tlie Araclinids {he. oil. p. 68). The aneestors of

the Arachnids possessed a pair of stiL^niata upon each sej^imMit

of tlie body ; as the most material proof of this fact the

author recjards his discovery in the case of the Chernetidas of

rudimentary stigmata (" vestigial stigmatic scars ") upon all

the segments of the abdomen, commencing from the fourth.

But according to Kingsley (Xo. 2S, p. 2'^')) the structures

discovered by Bernard were already known to Sieb )ld (ISyj),

though they are not rudimentary trachete, but attachments

for the muscles upon the chitinous envelope *. Tiie de luc-

tions of this author are on all occasions too hasty. Similarly

I cannot say that I agree with his theory as to the develop-

ment of the trachea3 in the Tracheata in general from the

bristle-glands of Worms (No. 7). But I will not stop to

pursue this further. I have previously expressed my view

as to the development of the tracheaj of Arachnids, of which

the stigmata are situated upon the cephalothorax, and in

certain cases probably upon the abdomen also (in which cases

the latter occurs must be shown by future observations ; as

regards the furnier, however, I can only assume that this

liolds good for the Psoudoscorpions, Solifugie f, Phalangidie f,

and Cyphophthalmidai). I can now say with Korschelt and

Heider {loc. cit. p. 635) :
—" We are consequently inclined

to side with those investigators who regard the Arachnids and

the rest of the air-breathing Arthropods as two distinct

series, and therefore also assume a separate origin of the

tracheje in these two divisions."

If now, on the basis of what I have already stated, which

has also appeared in my paper published in iiussian, we
attempt to cast a glance at the organization of the hypothetical

primitive ty{)e of the Arachnids (Protarachnon), our concep-

tion of it must assume the following shape :

—

Protauachnon.—In the general coniiguration of its boly

the animal must recall the fossil Slimonia ; the body was

divided into two sections, the cephalothorax and the abdomen

;

the segments of the cephalothorax were fused together, but

• [The author here quotes nu errotienus supposition 6f Kingsley'?, lis is

evideut frnui JJeruard's "Vestigial .Stiguiatii in tlie Arncliiiida,'' wliicli

appeared ill this Magazine iu August 1^1)4 (Ann. & Ma''. Nut. Hist,

ser. r>, vol. xiv. pp. 141>-Io:5: cf. especially pp. loO-lol).

—

Transl.]

t The structural identity between the thoracic and abdominal trachea)

in Galeoden is pointed out by Bernard (No. 7, p. oiil).

+ The position of the stigmata in the I'halaiigidte is apparently not

yet precisely deteruiiued.
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the last segment was separated from the remainder by a

transverse groove. On the anterior border of tlie cephalo-

thorax were situated the median eyes, and on the sides of the

same region the lateral ones. The chelicer^ placed in front

of the mouth were feebly developed ; the long pedipalpi

served the creature for seizing its prey ; the first segments of

the pedipalpi and of the legs possessed masticatory processes,

which bounded the oral aperture on both sides and behind.

The last jiair of legs served partly for swimming. The six

anterior segments of the abdomen, which were provided with

lamelliform appendages, were broader than the remainder,

but the transition from the one group to the other was gradual

;

the last segment was expanded and ran out into a point.

Among the abdominal appendages the first pair was very

feebly developed, while the following pairs concealed small

depressions, which were situated upon the ventral surface of

the abdomen ; into these depressions projected thin-walled

branchial processes, proceeding from the surface of the ap-

pendages turned towards the abdomen. Upon the surface of

the body, the last abdominal segment also not excepted,

opened numerous unicellular dermal glands; in the cephalo-

thorax these glands were united into groups, and possessed

fairly long thin-walled excretory ducts ; a pair of these glands

at the base of the pedipalpi was especially strongly developed,

and poured out a secretion which assisted in tlie process of

digestion. Three pairs of strongly developed coxal glands

were present and opened at the base of the first, second, and
third pairs of legs. The genital aperture was situated between

the appendages of the first abdominal segment. The form of

the metastoma was cordate. The nervous system was
suggestive of that of the Scorpion ; the ganglion of the last

pair of legs was probably not fused with the oesophageal

ganglion ; the ganglia of the chelicerie, partly also those of

the pedipalpi, were situated on both sides of the oesopliagus,

so that the oesophageal commissures, just as in the existing

Arachnids, were not developed. The development of the

blood-vascular system was approximately tlie same as that iu

Scorpio ; the anterior extremity of the many-chambered heart

extended into the cephalothorax ; the anterior aorta formed
numerous ramifications beneath the external covering of the

cephalothorax
J

in the abdomen the branchial vessels were
strongly developed. The mid-gut was divided into numerous
paired lobes, the anterior of which extended into the ap-

pendages; two small evaginations, proceeding from the

hinder end of the mid-gut, served partly as excretory organs.

The end-gut was a short and simple tube devoid of expan-
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sions. The endosteniifo, from which spran;^ the dorso-veiitnil

bundles of the ccjjhalothoracic rmiscles, \va^ stroiii^ly deve-
loped. The Protaraehiioii wa3 a littoral t'orin, which passtid a

f)ortion of its life in the water and the remainder upon the

and. Oviposition took ])lace in the water; the development
was accompanied by a post-embryonic metamorphosis.
From the above description it is evident that the hypo-

thetical Prntarachnon nmst have differed considerably from
the primitive type of the other Tracheata. This diff-rence

must be acknowledged if the relationship of the Xiphosura to

the Arachnida be assumed, since, according to this latter

view, from the forms closely allied to the Protarachnon arose

the branch of tiic Oigantostraca, which gave origin to the

Xiphosura as a lateral offshoot. Consequenfbj the ancestral

form of the Arachnoidca loas an Arthropod, that of the group
Peripatus + Myriopoda + Hexapoda^ hoioever, a Peripatus-li/ce

Land-Annelid. This latter form differed but little and merely
in a quantitative respect from the ancestral form of the whole
of the Arthropoda. From the primitive Crustacea the existing

Crustaceans as well as the Trilobites have been developed

;

the Protarachnon and the Gigaiitostraca, however, are a side-

branch of the latter that S]jlit off at the commencement of or

even before the Palaeozoic era. The relation of the Protarach-

non and the GigJintostraca to the Trilobites distinguishes

the view expressed above from that of Ray Lankester.

Without touching upon the relations of the Arachnida to the

Crustacea, I will merely remark that this view differs alto-

gether from that of those authors, who separate the Arachnids
indeed from the rest of the Tracheata, but do not derive the

Crustaceans from well-segmented Aiuielids (Fernald, No. 15,

])p. 493—409 ; Oudemans, No. 51 ; and others). To me the

j)aper by Oudemans (No. 51), in which much attention is

devoted to the Acarina, is interesting. The author seeks to

show the artiliciality of the Arthropod type, and demonstrates

the necessity of dividing it into certain independent groups.

In his opinion the Trilobites + Xiphosura + Gigantostraca-h

Arachnoidea (not including Acarina and Tardigrada) t'orm a

perfectly separate group which commences with a hypothetical

form, Proagnostus. Tliis Proagnostus was the larval form of

the whole of the Arachnida {loc. cit. p. 51) ; it differed from

the Xaiqjlius chiefly in the tact that it consisted of at least

six fused postoral segments, and that the formation of the

following segments proceeded far from the posterior end of

the body. The conclusions of this naturalist are based only

upon observations ui)on the nietainorj)iiosis of the paheo^ioic

Trilobites {Agnostics^ Phacopn)
;
yet at this e[)Och the Gigantos-
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tr.ica as \vell as the Araelinoidea were completely differen-

tiated and the postenibryonic nietamor])hosis no longer

pursued its primitive course, as is proved by the embryology
of the Scorpion. The author takes cognizance of external

characters alone, without touching upon the internal organi-

zation of the Arachnida or the Crustacea, or upon embryo-
logical tacts. Greater interest for us is to be found in the

circumstance that Oudemans professes to support Haller's

attempt to separate the Acarina into an independent group

—

Acaroidea, Hall. Besides Haller's reasons, namely the

arrangement of the mouth-parts, and in accordance therewith

the different number of the appendage-bearing segments, the

boundary between the cephalothorax and the abdomen {i. e.

according to Hallcr between the second and third pairs of

legs), and a hexapod larval stage ("Ca?'w-stage"), Oudemans
also states his own—the absence of the heart in the Acarina,

the absence of the endosternite, and especially the position of

the movable finger in the chela?. The insufficiency of

Haller's arguments has been demonstrated in my paper on

the development of Ixodes (No. 66) ; as regards the argu-

ments of Oudemans himself, however, only the last of them
deserves attention. Yet naturally this one character without

others is quite inadequate to separate the Acariua as a special

group of the Arthropods. The first two arguments are, as is

well known, according to the latest observations, false. If

the author's last argument {loc. cit. pp. 45-46), namely that

in all Crustacea, Pantopoda, and Acarina the movable joint

or the finger of the cheJse is situated on the outer side, but in

Limulus and all Arachnida (except the Acarina) is directed

inwards, should be confirmed by further observations, two
explanations are here possible. On the one hand, we might
suppose, since certain forms of the Gigantostraca had no

cheJffi, that the alteration in the primitive relation of the two

last joints of the ftet to one another proceeded independently

iu the difierent groups of the Arachnoidea (and of the

Crustacea) * ; on the other, the chelicerae perhaps change
their original position in the movement towards the front, as

I have shown to be the case in the pedipalpi (No. 66, p. 67
;

the common base of the latter moves during development
from the longitudinal into the transverse direction with

reference to the primitive streak). The first explanation

appears to me to be the more probable ; in any case, the

circumstance that pincers are an ordinary weapon of certain

* Certain Arachnids have, as is well known, no chelae at all ; their loss

by these forms (Araueiua, Fhrymis, and certain Acariua) is only
secondary.
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appendages of the Crustacea and Aiaclmida, and in tlie other

T raelieata do not occur at all, is not without iinjiortaiice. In

eases in whidi stiucturcs of this kind are iound in the latter

also it is not the modified tcrndnal segment of the appendage

that plays the part of the movable joint, but a strongly deve-

loped thorn (a seta) ; in the contrary event, however, the

penidtimate segment forms no projecting ]u*ocess.

The Acarina are undoubtedly Arachnida, although greatly

modified and divergent from the primitive type. In this diver-

gence are expressed distinct signs of degeneration, and not a

cessation in development, as Bernard (No. 5) considers.

Bernard regards the Acarina as a fixed larval stage of the

Arachnids (probably of the Aranca?) ; he finds, namely from

instituting a com])arison between tiie segmentation of the body

in Tetranychvs tiliarinn, Ilerm., and in the Spiders (|). 281),

that in the abdomen of the Acarina certain (seven) segments

are wanting. These are situated between the segment

bearing the genital aperture and the anal segment (in Tetra-

nychns only a single segment is found here instead of the

eight segments in the Aranea?). Owing to the absence of

these seven segments Bernard demonstrates certain peculia-

rities in the internal organization of the Acarina ; he compares

the heart of the Acarina with that of the Aranere, and finds

that in the former precisely that portion of the heart (the

first two chambers) is absent which in the Aranete lies in the

middle abdominal segments ; he finds, too, that the same is

the case with regard to the alimentary canal and the ventral

ganglion. The Acarina differ from the Arancaj only in a

quantitative, not in a qualitative respect. In Bernard's

opinion, his view on the subject of the Acarina is confirmed

by Winkler''s statement as to a provisional fourth pair of legs

{Gamasus) and the exclusively tubular, consequently, as

Bernard believes, more jirimitive, trachea?, the stigmata of

wdiich are situated in the cei)halothorax far towards the front.

Wy own observations upon the development of Ixodes have
shown that Bernard's theory rests upon a false basis. The
abdomen of the Acarina divides in the embryonic period into^

a larger number of segments; subsequently this number is

reduced through fusion, but not through incomplete develop-

ment ; the segmentation of the body in the adult Acarina
possesses no significance at all ; further, the primitive genital

aperture does not correspond to the definitive one. Bernard's

considerations as to the form of the heart, of the alimentary

canal, and of the nervous system consequently cannot be

accepted. The author's view on the subject of the fourth

pair of legs I do not clearly understand ; his view as to the
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tracheae is contradicted by the circumstance that it is precisely

ill the Acarina, which are distinguished from tiie rest of the

Arachnida by the position of the stigmata, tliat tlie tracheae

do not appear before the second postembryonic period ; in the

embryos and the hexapod hirvse they are totally wanting. In

the given case, too, as in the speculation on the origin of the

tracheae, Bernard's reasoning is weak, and his criticism of

already firmly established facts is insuflicient or fails entirely.

As I have already stated, like the majority of naturalists, I

regard the Acarina as highly degenerate forms, whose
degeneration is expressed mainly in the following peculiarities

which they exhibit:— (1) The body is unsegmented, and all

its sections are fused into one
; (2) in connexion with this

character the muscles of the body-walls have undergone

degeneration
; (3) the abdominal section is relatively insig-

niticant
; (4) in certain Acarina the claws on the legs are

wanting; (5) the heart, when present, is of a peculiar form,

in other cases it is absent
;

(G) the eyes are feebly developed

or entirely wanting
; (7) the coxal glands are absent

; (8) the

endosternite is wanting in many cases ; (9) in certain cases

the trachea are absent. Other characteristic features of the

Acarina, such as the powerful development of the dorso-

ventral bundles of muscles, the complete centralization of the

nervous system, the exclusively thoracic position of the

stigmata, the great development of the so-called Malpighian

tubes, the form of the alimentary canal, the peculiar hexapod
larval stage, and, finally, the great diversity of the forms,

point to the fact that the Acarina are an extremely specialized

type, and likewise deserve attention in analyzing their rela-

tions to the other orders of Arachnids.

Witli reference to this latter question, as also to tlie mutual

relations of the Arachnidan groups in general, it must be

admitted that our knowledge of the development, and even of

the structure of the individual groups, is too slight to enable

us to institute such comparisons upon a sound basis. It is

only as a provisional theory that we can advance the one or

the other view as to the relations of the various groups of

Arachnids to one another. No greater assistance for the

decision of the question is afforded by the discoveries of

palaeontology, since in the case of the majority of Arachnids

exceptionally favourable conditions are needed for the preser-

vation of the soft parts; this, too, is probably the explana-

tion of the fact that, e. g. in the Mesozoic strata, fossil

Arachnids (with the exception of a single doubtful specimen)

are entirely wanting ; feolifugse are entirely unknown as

petrifactions, on the other hand Acarina, Pseudoscorpions,
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aiul PIialangidji3 (unquestionable forms) first occur in tlic

(Jc-nozoic (k'posits (Zittel, loc. cit.^ adapted from jSciidder).

As I ])reviously stated, it appears to me very probable that

the Araehnida have divided into two branches ; of these the

one with the Scorpions at its extremity served to give rise to

the Pcdipal|)i and the Araneae, while from the other, in which
forms standing midway between the Pseudoscorpions and the

Solifugre belong to the more primitive types, arose the rest of

the Araehnida*. In the case of the former group there

exists in the embryonic or even in the postembryonic period

a distinctly segniented jjostabdominal division, while the

function of respiratory organs is discharged by lungs (meta-

morphosed branchije) and partly by modifications of these

organs (Dipneumones) ; in the latter no postabdominal

division can be distinguished (with regard to Chelifer^ cf.

No. CG, pp. 157-158), the respiratory organs are represented

exclusively by tracliea, which moreover are not infrequently

dendriform, while in many cases the stigmata are situated in

the cephalothorax.

As to the mutual relations of the various orders in each of

the groups mentioned, but especially in the second, we can in

the present state of our knowledge of their development only

form a partial judgment. In the first group the Aranefe, in

the second the Acarina, are most divergent ; in this way the

relation of the Aranca3 to the Scorpions in the first group is

the same as that of the Acarina to the Pseudoscorpions and
the Solifugffi in the second. If we disregard the little-studied

Cyphophthalmidje (and Gihbocellum), we may regard the

Phalangidai as a branch of the primitive stem of the second

grouj) of Arachnids, which separated at a very early period ;

their ancestors were probably very closely allied to certain

Anthracomarti (families Architarbidaj and Eophrynidte) t of

the Coal-measures.

The position of the Tardij^rades i.«, as it st'i'ius to mo, still altogether

indefinite (cf. the parallels between the Tardii^aades and Insect laivie, as
stated by von Kennel, No. i'7).

t The order of Arachnids that occurs in the Coal-measures, the
Anthracomarti of Scudder, is apparently an altofjrether artiiicial frroup.

This is already indicated by the too con>iderable difference in the iiumber
of the abdomnial sefrnients in the various representatives of the j^roiip (in

certain cases four, in others as many as nine), while a comparison of the
various views on ihe subject of the Anthracomarti also lends to the same
conclusion. Karsch (No. :i."{, p. oof^) assumes, on the basis of his own
observations, that through Viot»lijcn»a of the Carboniferous period and
the existing Li/ihisfius, Autfiracomnitus forms a direct transition to the
typical unsegniented Arane.T, while he regards the interesting fos.sil

Kreiscfiena as a form very near akin to the existing Trogulidie. Hy
llaase (No. 17), however, the majority of bcudder"s Authracomurli are



312 Hen- J. Wagner on the

It seems to me tliat only general observations sucli as these

are possible in the present state of our knowledge of tlie

development of Arachnids. Above all the development of

tlie SolifugfB and Pseudoscorpions must be tlie subject of

further embryological investigations. These must either

confirm or overtlirow the proposed division of the Araehnida
into two branches, and must elucidate the relation of these

forms to the Scorpion.
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XXXVI.

—

A List of the Scolyti(la3 collected in Ceylon hif

^fr. George Leivi's, ivith Descriptions of 7ieio Species. V>y

W. F. II. Blandford, M.A., F.Z.S., F.E.S.

Besides tlie large collection of Scolytidte made in Japan by
Mr. George Lewis, which has formed the subject of descrip-

tive papers by myself, a smaller number were obtained by
him in Ceylon and ])laced at the same time in my hands.

They comprise some twenty-seven species, of which iiftcen
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have been identified with described forms ; the remaining

species, witli the exception of one or two of doubtful cha-

racter, I now describe. Two are referred to new raonotypic

genera, one of which, Graniodicticus^ is interesting and of

doubtful relationship.

Previous descriptions of Ceylonese Scolytldfe are due
chietly to Motschulsky and Walker. Those of the former

author, though drawn up with some care, do not always indi-

cate the essential diagnostic points, so as to form a reliable

guide to identification. Those of Walker are, of course,

useless, but his types ai'e in the British Museum collection

and a short account of them may be of service. Under the

head of Tomicidai he describes fourteen species (Ann. Nat.

Hist. (3) iii. pp. 260, 261). Of these Apate suhmedia^

Bostrichus mutilatusj B. vertens, and B. moderatiis are Bos-

trychida3. Bostrichus testaceus and exiguus belong to the

genus Xyhhorus. Platypus minax has been placed by
Chapuis in Crossotarsus ] P. solidus and latijinis are true

Platyjn. Hylurgus determinans is a Cossonid, Ilylurgus

concinnulus a PhJoeosinus. Ilylesiaus curvifer belongs to

Dianierus^ Er, {Acanthurus^ Eichh,). Tliis species is also

found in the Andaman Islands, and is probably the same as

one of the two described by Eichhoff from Sumatra. Hyle-

sinus despectus is a true Hylesinus^ and Hylesinus7 irresolatas

is an Anthribid.

The following is a list of the species taken by Mr. Lewis:

—

•Craniodicticus mucronatus, gen. *Xyleborus iudicus, Eichh.

et sp. n. * inter] ectus, Blundf.

Hvlesinus despectus, Walk. * seininitens, sp. n.

Phlceosinus detersus, Chap. perforans, WoU.
*Crypbalas vestitus, sp. n. parvulus, Eichh.
*—"— fuliginosus, sp. n. * dentatus, sp. n.

*Co.«moderes monilicollis, EichJi. Eccoptopterus sex-spinosus,

Scolytomimus dilutus, gen. et Motsch.

'sp. n. *Crossotarsus Saundersi, Chap
*DrA-ocoetes flavicornis, sp. n. venustus, Chap.

(*Xyleborus Lewisi, Bland/.) Plat^-pus solidus, Walk.
* asperatus, sp. n. latifinis, Walk.

fornicatus, Eichh. * uncinatus, sp. n.

obliquecauda, Motsch.

The .species indicated with an asterisk have not been pre-

viously recorded from the island. X. Lewisi was not taken

by Mr. Lewis, but is inserted on the authority of an example

in the collection of the Rev. H. S. Gorharn. Two or three

undetermined species of Cryphcdus and one of Hypothenemus

are omitted.
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Craniodicticus, gen. nov.

Caput-, globosum, oxsertum ; oculi ovales, lati, emarginati ; antennae

breves, hiteraliter insertiv, scapo chivato, funiculo pauUo longiore,

5-articiila(o, articulo i° magno, U" obconico, ceteris transversis,

latitudine baud cresci'iitibus, ehiva ovali, baud compressa, tri-

articulata, articulo 1" magno bemispbajrico, seiiucntibus conjunc-

tim longiore, bis transversis latitudine subabrupte decrescentibus.

Mentum ad basin angustum, versus apiceni dilatatum, lateribus

sinuatis ;
])alpi labiales articulis 1", "2" tumidis, 3" cylindrico.

Protborax cylindricus, lateribus pro receptiouo femorum impressis,

imraarginatis,

Prosternum et mesosternum brevia, metasternum elongatum, epi-

stemis angustis. Abdominis segmenta 1"™ et 5"" ceteris

singulis longiora.

Coxae anticae maguae, globosae, distant<?s ; intermedin distantes.

Femora compressa, anteriora medio dilatata ; tibiae breves, extus

dilatatie, ad apicem oblicjue truncatae, margine extern© subtiliter

dentato ; tarsi tibiis longiores, articulis 2 primis brevibus, 3°

paullo longiore ad apicem incrassato, 5° ceteris conjunctim fere

sequali.

Craniodicticus mucronatus, sp. n.

Elongatus, cylindricus, nitidus, parcissime pilosus, niger vcl nigro-

piceus, tarsorum articulo ultimo testaceo ; capite parce punctato,

fronte medio impunctata, pilis cinereis brevibus circumdata ; pro-

tborace oblongo, angulis posticis rotundatis, lateribus mox ante

basin constrictis inde subparallelis, dorso antice fortiter punc-

tato, punctis posterius sparsis, postice laevi ; scutello minuto

;

elytris prothorace duplo fere longioribus, basi truncata, lateribus

subrcctis, subdivergentibus, ad apicem abrupte inflexis, margine

apicali crenato, subacuminato, ad suturam spiuulis duobus trun-

catis armato, spinula recta majore, supra fortiter punctato-

striatis, interstitiis angustis, convexis, in apice fortiter couvexe

declivi tuberculis piligeris instructis.

Long. 2-2-2 mm.

Ilab. Ceylon, Dikoya. Several specimens.

The frontal area has, in addition to the marginal hairs, a

very short pnbeseencc in some examples, ])robably a sexual

character. The prothorax is gently curved from base to apex
and is slightly constricted behind the apex so as to embrace

the base of the head ; the punctures extend back along the

sides to the hinder third, anil the anterior border is, in addition,

very finely reticulate and scantily hairy. The base of the

elytra is not elevated above the prothorax
; it is a singular

feature that of the two small cylindrical spines which occur

at the sutural angles of tlie elytra the right one is in all

specimens stouter and twice as long as the left.

Ann. ((• Mag, X. Hist. Ser. 6. Vol. xv. 22
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I can suggest no near relationship for this genus, which in

the shape of the prothovax somewhat resembles Chajmisia^

Dugbs. It differs, however, in the structure of the antennal

club and the much less elongate tarsi.

According to Mr. Lewis the specimens were taken in one

of the creepers known as "jungle-rope."

Hylesinus despectuSy Walk.

HyJesinus scohipennis, Chap. Syn. Scol. p. 30.

Hob. Ceylon, Balangoda. One example.

This may be identical Avith H. granulifer^ Motsch.

Chapuis refers the authorship of his name to Eichlioff, who
does not, however, appear to have published any description

of it.

Phlososinus detersus. Chap.

Hah. Ceylon, Dikoya. Six specimens.

This species varies in colour from testaceous brown to

piceous or black, with the antennae and tarsi testaceous. It

may be identical with IlohntJiogaster nitidicollis, Motsch.

As with the preceding species, the authorship is ascribed by
Chapuis to Eichhoff.

Cryphalus vestitus, sp. n.

Oblongo-ovalis, opacus, longe pilosus, fusco-piceus, anteniiis pedi-

busque fusco-testaceis ; froiite punctata, medio transverse cari-

nata, postice alutacea ; oculis emarginatis ; antennarum clava

orbiculari, suturia valde eurvatis
;

prothorace vix transverso,

versus apicem angustato, dorso amplo convexo, anterius tuber-

culis in plagam vix elevatam, postice rotundatam aggregatis

Bcabrato, posterius grauulose punctato ; elytris ad medium sub-

parallelis, subtiliter striato-punctatis, striis ad basin impressis,

interstitiis planis, rugulosis, pilis seriatis versus apicem longiori-

bus insfcructis.

Long. 2*2 mm.

Bab. Ceylon, Bogawantalawa. One specimen.

Among the largest species of the genus, and readily dis-

tinguished by the long dense pubescence. The transverse

frontal carina is probably a sexual feature. The antennal

club is large, and the sutures are so strongly curved that the

basal joint is orbicular and tlie rest lunate ; its surface is

shining and finely alutaceous, with the sutural margins

fringed. The greater or less curvature of these sutures has

been employed for the separation of the genus into various

subgenera ; but these are of no value, except for the division

of the European species. The curvature is always more

marked on the upperside of the club.
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Cryphaluafuliginosua, sp. n.

Oblongo-ovalis, opacus, fuligineo-fuscus, bievissime pilosus, antennis

pcdibusquc fcrruijiru'is, ouruin clava ovali, suturis raediocritcr

curvatis : prothoraco subhcmisphjvrico, antice constricto, lateribus

modicc, apic-e fortius rotundato, dorso gibboso, anterius pbiga

tuberculoruni mox ad basin angulatim producta asperato, poste-

rius hiteralitor graiiulato ; olytris prothorace scsqui aiiiplius

longioribus, ad medium subparallelis, supra coiivcxis, subtilissime

striatis, striis impunctatis, iutorstitiis planis, dense confuse punc-

tatis, breviter fusco-squamosis et serie Bingula setarum per totum
instructia.

Long. 2-1 mm.

Hah. Ceylon, Bogawantalawa. One specimen.

The body is covered with very short, close-lying, smoky
brown, hair-like scales. The front has a short median longi-

tudinal carina, and is finely and thinly pubescent. The
sutures of the antennal club are less strongly curved above
than in C. vestitus, and are nearly straight below. The
elytral setK are fine, short and inconspicuous. This species

is separable from C. vestitus by the absence of long

pubescence.

The collection contains two or three species of Cryphalus^

which I leave undetermined. Eichhotf has described several

from India and Burma, all on single specimens, which may
be identical with some of these species ; but as his types are

not accessible, any attempt at identification would be

unsatisfactory.

SCOLTTOMIMUS, gen. nov.

Caput rotundatum, obtectum ; oculi ovalcs, eraarginati ; antennarum
scapus longus, funiculus perbrevis, G-articuIatus, articulis 3"-C""

transversis, latitudine baud cresccntibus, clava pcrniagna, ovalis,

compressa, solida, eutura unica obliqua in niargine externo

incipiente et medium attinente uotata ; mentum oblongum, hite-

ribus incurvatis, ligula ovali medio inserta, palpis labialibus

longis.

Prothorax transversus, scmiorbiculatus. Scutellura magnum.
Elytra depressa, posterius vix declivia. Abdomen versus apicem
ascendens.

Coxffi antic* approximata; ; tibiae compressaB, extus rotundata;,

anticaj extus serrata; ; tarsi rcccpti, breves, articulis tribus primis

a-cjualibus.

The antennal club is three times as long as the funi-

culus, irregularly oval, spongy, and pubescent, with a single

conspicuous suture beginning on the outer edge near the base
22*
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and running obliquely to the middle of the club, where it

ceases. The maxillary lobe is set with fine setiform spines,

closer at the tip ; the maxillary palpi have the first two joints

transverse, the third more than twice as long as broad ; the

mentum is oblong, narrowed in the middle, with the sides

incurved ; the labial palpi are inserted close together, the

first and third joints are longer than broad.

The genus is intermediate between Xyloctonus, Eichh.,

and Scolytogenen, Eichh., and presents the same Scoli/tus-like

upward tiexm-e of the abdomen. It difiers from the former

in the much larger oval antennal club and the undivided eyes,

and from the latter in the six-jointed antennal funiculus.

The maxillary armature is that of a xylophagous rather than

a phloeophagous species ;
and these genera, which show

certain affinities with Trypodendron, are perhaps wrongly

placed near the Cryphali.

Scolytomimus dilutus, sp. u.

Oblongo-ovalis, opacus, glaber, fusco-piceus, elytris stramineis,

antennis pedibusque testaceis
;

prothorace semiorbiculato, basi

bisinuato, apice tnberculo unico exstructo, supra convese gibboso

ante basin transverse impresso, granulate, anterius tuberculis

magnis, discretis exstructo ; elytris prothorace sesquilongioribus,

lateraliter ad medium rectis, inde rotundatis, apice medio baud
profuude emargiuatis, supra subdepressis, punctato-striatis,

punctis magnis, interstitiis fere planis, angustis, confuse subtiliter

puuctulatis, 9° ad apiccm elevate et cum margine laterali ad angu-

lum emarginationis externum coujuncto. Subtus piceua, abdo-

minis segmentis 2°-5'° transverse impressis, porcatis.

Long. 2 mm.

Hab. Ceylon, Bogawantalawa. Two specimens.

This insect can hardly be confounded with any other

species except Xyloctonus scolytoides, Eichh., from which it

diflfers by the generic characters, the very large scutellum,

and the absence of costEe on the elytra.

Dryocoetes flavicornisj sp. n.

Oblongus, cylindricus, sat nitidus, pares breviter pilosus, pedibus

nigro-piceis, antennis tarsisque flavo-testaceis, fronte convexa,

nitida, fortiter punctata, linea media subcarinata ; antennarum

scapo longo, clava ovali, compressa, baud evidenter articulata, ad

apicem praecipue inferne pubescente ;
prothorace oblongo, mox.

ante basin latissimo, lateribus parum apice fortius siugulatim

rotundatis, angulis posticis obtusis, dorso leviter convexo, baud
gibboso, asperato, tuberculis posterius subtilioribus, prseter
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lineam mediam obsoletis ; elytris prothorace duplo fere latioribus,

latcribus rectis posterius subampliatis, apicc rotundato, supra

striato-punctatis, stria suturali pnjfundius punctata, interstitiis

aogustis, subconvcxis, transverse rugulosis, subtiliter unlseriatim

punctiitis, in declivitatc suboblicjua subtiliter pilosis et uni-

seriatim squarais erectis testaceis ornatis ; tibiis angustis, anticis

extus subrectis.

Long. 2-5 mm.

ITab. Ceylon, Bogawantalawa. One specimen.

On account of the absence of distinct sutures on the an-

tennal chib, the comparatively long and slender scape, and
the slender tibiee, I am in doubt whether this species should

be associated with Dryocoetes. There is, however, no other

genus in which it can be placed, and it approximates to

certain species

—

D. dinoderoides^ Blandf., &c.—also of doubt-

ful systematic position, from Japan.
Its generic characters require to be fully ascertained by

dissection.

Xylehorus asperatus, sp. n.

2 • Oblongo-cylindrica, piceo-nigra, parco longius pilosa, antennis

pedibusque testaceis ; fronte fortiter rugose punctata, linea media
subelevata Itevi ; prothorace orbiculato, transverse, lateribus

postice mediocriter antice cum apice fortius rotundatis ; dorso con-

vexo, opaco, medio transverse obtuse elcvato, per totum asperato,

tuberculis ante medium densis, postice sparsis subtilibus, inter-

stitiis alutaceis ; elytris prothorace duplo vix longioribus, lateribus

post medium rectis, inde gradatim fortiter rotundatis, apice medio

subtransverso, supra sat fortiter lineato-puuctatis, lineis parum
impressis, interstitiis angustis, subrugulosis, punctis setigeris vix

subtilioribus notatis ; declivitatc convcxa, subtus tenuiter carinata.

praiter suturam impressa, subtiliter striata, punctis obsoletis,

interstitio 2" sat fortiter trituberciUato, ceteris piligcris.

Long. 2-4 mm.

Ilab. Ceylon, Dikoya. One example.

This species is distinguishable by the finely asperate hinder

half of the subglobose j)rothorax, the uniseriate punctures of

the elytral interstices, and tiie convex declivity, which is

impressed along the suture and bitubcrculate on each side.

Xylehorus interjectus^ Blandf.

JIah. Ceylon, Galle, Kitugalle, Horton Plains ; Chusan Is.

;

Jajnin.

The examples from Ceylon differ from those from China

and Japan, from which 1 described the species, in the more
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evidently impressed elytral strife ; the anterior margin of the

prothorax is also a little more rounded.

These differences are hardly specific.

Xylehorus seminitens, sp. n.

$ . Oblonga, cylindrica, picca, breviter pilosa, auteunis pedibiiscpie

ferrugineo-testaccis; fronte convexa, subglabra, opaca, subtiliter

sparsim punctiilata, ore ciliato ; ooulis oblongis, profunde emar-
ginatis

;
protliorace oblongo, lateribus subparallelis, apice fortiter

rotundato, angulis posticis obtusis ; dorso ante medium trans-

verse subelevato, anterius asperato, posterius subopaco, dense

alutaceo efc hinc illinc subtiliter punctidato ; clytris protboraco

vix tcrtia parte longioribus, lateribus ad medium parallelis, inde

rotunda tis, margine apicali singulo obliq'ua, subrecta, apice idco

acuminato ; supra ante medium nitidis, lineato-punctatis, lineis

parum impressis, punctis minutis posticc subdilatatis, interstitiis

planis confuse subtiliter punctatis ; declivitate ante medium inci-

piente, convexa, infra carinata, pruinoso-opaca, interstitiis

tuberculis parvis setiferis uniseriatim instructis ; tibiis extus

rotundatis, subtilissime serratis.

Long. 3 millim.

Hah. Ceylon, Dikoya. Two specimens.

Tliis species differs from any known to me in which the

prothorax is subcylindrical by the acuminate elytra, the de-

clivity of which is dull, with the interstices very finely and

equally tuberculate.

Xylehorus perforans^ Woll.

Hah. Ceylon, Dikoya, Balangoda ; India, Madeira, &c.

I have elsewhere identified the Ceylonese species, which
has been described by Walker under the name Bostrichus

fcstaceus and by Eichhoff as X. Kroatzi, with Wollaston's

Tomicus perforans. Possibly Anodius tuherculatus^ Motsch.,

is a synonym of the same species.

Xylehorus parvuluSj Eichh.

Hah. Ceylon, Kitugalle ; India, Belgaum {Andrewes)
;

Mauritius [Eichhof).
The single example taken by Mr. Lewis differs frntn

Eichhoff's description in being a little larger (2*3 millim.),

rather darker in colour, in having the apex of the thorax
somewhat transverse, in possessing no tubercle at the sutural

angle of the elytra, whereas it has additional very fine

tubercles on the first interstice before its declivous portion
and on the tbird and fourth interstices.
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These tiiberclea are more conspicuous in a still larger

specimen (2-5 millim.) taken at Belgaum by Mr. II. E.
An<he\vcs.

As Eiclilioft" has described under the name A^ dilatatus a

form from ^lauritius which differs from the present species

by characters precisely similar, it would appear that the two
are merely varieties depending on the size of the individual.

Xyhhorus dentatuSj sp. n.

$ . Linearis, cylindrica, nitida, ferniginea vel picca, prothoraeis

basi rufescente, antennis pedibusque ferrugineis, parcissime

longius pilosa ; fronte subconvexa, rarius sat fortiter punctata,

spatio medio subelevata lajvi ;
prothorace oblongo, lateribus sub-

l)arallelis, apice fortiter rotundato, dorso medio subnodoso, poste-

rius nitido frequenter subtiliter punctulato, punctis in linea media
et versus margiuem basalem obsolescentibus ; elytris prothorace

scsquilongioribiis, lateribus subparallelis posterius subangustatis,

apice medio hand profunde emarginato ; supra lineato-punctatis,

linea suturali subimpressa, interstitiis planis vix perspicue seriato-

punctatis, 1" tuberculis 2 aut 3 minutis notato, declivitate

excavato-retusa, obcordata, fundo subconcavo, nitido, lajvi,

ambitu utriuque bituberculato, tuberculis acutis.

Long. 3-3'3 mm.

Hah. Ceylon, Dikoya, Bogawantalawa. Several examples.

The hairs on the elytra are limited to a very few at the

apex ; the terminal excavation is not very oblique nor con-

cave, its margin is raised and thickened, and the lower acute

tubercle is situated somewhat within it. Between the upper
and lower tubercles are usually situated one or two smaller

denticles. The apical emargination is narrow and shallow,

and the angles which it forms with the posterior margin are

thickened, but not tuberculate.

The species ajjpears allied to X. fallax, Eichli., which
differs in possessing three spines on each side of the apical

excavation which gradually increase in size.

Eccoptopterus sex-spinosusy Motsch.

Ilah. Ceylon, Kitugalle, Dikoya. Four examples.

This insect appears to be widely distributed. It has been

found in Ceylon, Damma Island, Burma, Borneo, Celebes,

Batchian and New Guinea. Some specimens from the two
latter islands possess one or two smaller spines on the lateral

border of the elytral declivity. Tiiis is well-marked in a

specimen from Borneo, which has five spines on each elytron.

But these subsidiary denticles are not constant, nor even



324 Mr. W. F. H. Blandford on

symmetrical ;
and though they do not occur in any Ceylonese

or Burmese examples, do not appear to be indicative of a new
species.

Tn a previous paper on the Scolytldai of Japan (Trans.

Ent. Soc. 1894, p. 127) I suggested that there were grave

doubts as to the accuracy of the application of the sexual

characters throughout Chapuis's 'Monographic des Platypides.'

The hesitation I then felt as to the necessity of reversing the

sexual dfstinctions throughout his work has since been dis-

pelled. Hopkins, in a paper on the sexual characters of

North-American Scolytids as ascertained by dissection

{Canad. Ent., Oct. 1894), reverses tlie sexes of the species of

Platypus therein dealt with. I propose in future to do the

same throughout the subfamily, with the exception, perhaps,

of one or two monotypic genera which are not available for

dissection.

Crossotarsus venustus, Chap.

Crossotarsus venmtm, Chap. Mon. Plat, p. 88, S {^^9^ $ )•

(S . Ferrugineo-piceus, capita et elytrorum apice infuscatis ; fronte

subconcava, opaca, posterius profunde punctata, striga media

longitudinali impressa ; Tertice subopaca, subtilius irregulariter

punctata, liuea media nitida obsoleta
;
prothorace latitudine sub-

longiore, subtiliter irregulariter punctato, sulco brevi baud pro-

fundo, disco ante sulcum subimpresso ; elytris lineato-punctatis,

lineis ad basin impressis, interstitiis planis tenuiter Hneato-

punctatis, apice declivi, convexo, striate, interstitiis elevatis,

seriato-tuberculatis et pilosis, angulis externis productis, margine

externo singulo a lateris apice crena acuta separate, inde intus

curvato, serrato, cmarginatione media profunda, angulis sutu-

ralibus productis acutis, impressione apicali lunata, nitida, sub-

concava.

Long. 4 mm.

Hah. Ceylon, Dikoya. A pair.

The male, the characters of which must refer the species to

the Crossotarsi suhdepressi^ appears to be nearly allied to

C. terminatuSy Chap., which it resembles in shape, having

the apical processes of the elytra incurved and separated by a

narrow deep emargination. It differs from the description

and figure of that species (I have not seen the type) in the

tact that the elytra are abruptly narrowed at the commence-
ment of the declivous portion, the outer margins of which are

separated from the sides by a sharp toothed angle.
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Platypus solidusj Walker.

S. Pla(i/pu8 soUdtis, Walk. Ann. Nat. Ili.st. (.'5) iii. p. 2GI ; Chnp.
Mon. I'lat. p. l'()7, $

.

$ . riatypits pilifrons, Chap. Mon. Plat. p. 265, cf •

Ilab. Ceylon, Dikoya, Colotnho ; India, Rolgauin, Kaiiara

{Andrewes). Generally distributed through the Oriental

region.

The numerous examples I have seen of P. solidus and
P. pilifrons taken together in different localities in India,

Ceylon, &c., satisfy mc of the correctness of Chapuls's suppo-
sition that they are sexes of the same species.

Platypus furcatuSj sp. n.

Piceus vel ferrupineo-piccus, prothoracc suboblongo ; clytris striato-

punctatis, apice infuscato, brovitor piloso,

(S . Fronto subconcava, opaca, rugosa ; prothorace spar.sim fortiter

punctato, punctis ad apiccm et in medio ante sulcum confertiori-

bus, sulco brevi, anterius latiore ; elytris ad apicera atteiiuatis

et in processus productis, interstitiis vix convexis, subimpunc-
tatis, 2" pra?ter limbum internum seriato-punctato, in apico

oblique opacis pilosis, striis obsoletis
; processibus declivibus,

divaricatis et angulo acute separatis, desuper aspicienti triquotris,

spinula media lougiore.

Long. 4*5 millim.

2 . Frontc latiore, concava, subopaca, rugulosa
;
prothorace sparsim

subtilius punctato, sulco congcric lata cordiformi punctis in-

SDqualibus anterius majoiibus corajwsita circumdato ; elytris

elongatis, prothorace duple ainplius Inngioribus, interstitiis con-

vexis, baud alternatis, ad basin mode punctulatis, 3", 5° ibi

clevatis, transverse granulatis ; apice rndi, striis obliteratis, im-
pressione postica in singulo elytre tcquc longa quara lata,

granulata, subtus impressa, marginc apicali convexo.

Long. 4-6—1-8 mm.

JIah. Ceylon, Dikoya. Several examples.

This species is intermediate between P. oxyurus, Duf., and
P. solidus, Walk., and requires careful discrimination from
either. The male differs from P. oxyurus ? by its shorter

prothorax, less convex elytral interstices, and by the apical

processes appearing simple when viewed from the side, tri-

quetrous from above ; in P. oxyurus the reverse is the case.

From P. solidus (^ it is distinguished by greater length,

coarser thoracic punctuation, indistinct punctuation of the

elytral interstices, and the divergent apical processes. It is

smaller than P. Sevcrinij Blandf., has a narrower, more
scantily and coarsely ])unctured prothorax ; the elytra are

more attenuate behind, the a[)ical [)roccsscs are longer, more
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acute, and less divei-g;ent, for in the latter species they are

separated by a broad arcuate emargi nation.

Tlie female differs from P. o.vyurus ? by the front being

shorter, more concave, and less coarsely punctate, the eyes

less prominent, the prothorax shorter, with the discoidal

cribriform patch broader, and by the absence of an apical tooth

to the elytra ; from P. solidus ? by its darker colour, more

elongate form, less concave front, the absence of granules at

the base of the fourth interstice, the greater depth of tlie

elytral strife, and consequent convexity of the interstices.

Chapuis had much reluctance in associating the Pyrenean

P. oxyiirus and the Oriental P. solidus in the same group, on

account of their geographical remoteness and the difference in

the shape of the mentum in the female.

P.furcatus is not oidy intermediate in form, but the female

agrees strictly with P. oxj/itrus in the form of the mentum ;

and his grouping is therefore entirely justified.

Platypus latifinis^ Walk.

(S . Platypus latifinis, Walk. Ann. Nat, Hist. (3) iii. p. 2G1.

Platypus excavatus, Chap. Mod. Plat. p. 280, $

.

5 . Eloiigata, testacea vel fusco-testacea, elytrorum postica parte

obscuriore ; fronte oblonga, subconcava, fortiter sparsim punc-

tata, striga mediana brevi notata
;
prothorace oblongo, sat sub-

tiliter irrcgulariter punctato, sulco brevi, tenui, plaga magna
orbiculata punetis anterius paullo fortioribus composita circum-

dato ; elytris subtiliter lineato-punctatis, interstitiis planis sub-

impuuctatis, 3°, 4", 5" ad basin elevatis granulatis, impressione

postica verticali, impressa, granulata, margine inferiore arcuatim

exciso, in singulo el) tro quam margine suturali breviore.

Long, 4-7 mm.

Hah. Ceylon, Kitugalle ; a pair. India, Belgaum, Kanara
(Andrewes) ;

Burma, Bhamo {Fea).

The length and darker colour will separate the female

from that of any other described species in the Platypi cupulati

except P. cupulatus, Chaj). It is rather more slender than

that insect, has a more concave and sharply defined frontal

area ; the prothoracic cribriform patch is shorter and wider,

more closely and finely punctured, like the rest of the pro-

notum. The base of the third interstice is raised for a longer

distance, and the interstitial punctures are so weak as to be

practically non-existent. A typical example of P. ciqmlatus ?

shows a well-marked fovea on the apical impression just

within each sutural angle, which is absent in both females of
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P. lati'finis before nic. Nevertheless, even witli the assistance

of types, the females of the two species must remain very

difficult to distinguish.

Platypus uncinatusj sp. n.

Linearis, tcstaceus, capito ct clytronim apico fusco-piceis, his ante

medium j)allidis, tonui>sirae lineato-puiictatis, prothorace lati-

tudine sosijiiilongioresat su])tiliter irrcgulariter punctulato; ferao-

ribua anticis subtus fortiter auf^ulatis et ad apicem lobatis.

cf . Fronte stibopaca, fortiter sparse j)unctata, strijja brevi mcdiana
imprcssa ; prothoracis sulco tenui, marpinibus anterius pnnc-

tatis ; elytris prieter suturara stria singula notatis, iuterstitiis

planis, irapunctatis, 3", 5" ad basin elevatis conjunctis, puuc-

tatis ; ante apicem valde constrictis, impressiono postica lunata,

nitida, utrincpic im])ressa, ambitu superne transverse ad angulos

suturalcs baud rotiuidato, extus ad angulos postremos acute ])ro-

ductos subsiiiuato, emarginatioue interna sat profunda, lateribus

et basi singulatim leviter curvatis, illis versus apicem subconver-

gentibus.

Long. 3-5 mm.
2 • Fronte minus opaca, striga media variabili

;
prothoracis sulco

congerio punctorum angusta, oblonga, circumdato ; elytris sub-

pallidioribus, versus apicem subangustatis, stria suturali tenuiore,

interstitio 3" ad basin granulato, depressiono postica lunata, sub-

nitida, sparse granulata, supra subcallosa, margine inferiore late

arcuate, in singulo elytro quam suturali longiore.

Long. 37 mm.

Hab. Ceylon, Dikoya, Bogawantalawa ; several examples.

India, Belgaum {Andreioes).

A very distinct little species. The male is allied to P. forji-

cula, Chap., but is less robust, shorter, and mucli darker at

the apex of the elytra ; the posterior impression is deeper,

being about as long when measured along the suture as the

length of the cmargination below ; this has the sides—that is,

the inner margin of the apical processes—and the base (the

lower apical border of the elytra) separately curved, the

former being slightly convergent and unarmed. From
P. hamatuff, Blandf., and P. calavixis, Bhindf., it is at once

separated by the fact that the upj)cr margin of the posterior

declivity is transverse and angulate, instead of being broadly

and obliquely rounded off at the suture. The female is

separable from those of the Platypi cupiilati cxccy)t P. pallidusj

Chap., by the narrow, oblong, cribriform patch on the pro-

thorax. From that species it differs in colour, in its greater

length and tenuity, in the frontal striga, the extremely weak
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lines of punctures on the elytra, and in the more strongly

produced external apical angles (when seen from the side).

The specimens from Dikoya were taken on the Hadley Tea
Estate at an elevation of 3800-4200 feet ; those at Kitugalle

and Balangoda at an elevation of 1700 feet; those at Boga-
wantalawa at 4900-5200 feet ; those on the Horton Plains at

6000 feet approximately ; and those at Colombo at sea-level.

XXXVII.—Note on a West-African Apodal Batrachian

hitherto confounded tcith Cecilia seraphini of Aug. Dumeril.

By G. A. BOULENGER, F.R.S.

The first-discovered West-African Caecilian was described

in 1859 by Aug. Duni<5ril. Several others liave since been

added. In the British Museum Catalogue, published in

1882, I mainly followed the arrangement proposed shortly

before by Peters, whose classification was based on various

morphological features unknown in the time of the Dam6rils.

Accordingly a specimen from Lagos was referred by me to

Hypogeop)his serajyhini, as defined by Peters, whilst a West-
African specimen of the genus Urceotyphlus was made the

type of a new species, Unvotyphlus africanus.

Professor Vaillant having lately examined the Apodal
Batrachians in the Paris Museum, informs me that A. Dum^ril's

Coecilia seraphini does not belong to the genus Hypogeophis^

but to the genus Umeotyphlus^ with which it agrees in the

structure of the tentacle, the dentition, and the vacuity

between the parietal and squamosal bones, at the same time

sending me for the British Museum one of the type specimens

of that species.

I now find that the Hypogeophis seraphini of Peters and
myself is not only specifically different from Urceotyphlus

seraphini of A. Dumeril, but belongs to a distinct genus,

defined below, and that UraiotypMus africanus is tlie same as

U. seraphini.

In a note published in 1880 (Sitzb. Ges. naturf. Fr. Berl.

p. 55) Peters pointed out that his supposed Hypogeophis

seraphini (from Cameroon) differs from H. rostratus in the

large size of the mandibular teeth, of which there are as many
as 14 or 15 in the second row, in this respect agreeing with

the specimen from Lagos in the British Museum ; and the

new genus Geotrypetes was proposed. After examining the
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skull of this Geotrt/peteSy I conic to the conclusion that

the genus is valid, I'or the squamosals are not in contact

with the paiietals, as in J/i/po(/eup/iis j-ostratus. It may be

thus defined :

—

Geotkypetes.

(Peters, Sitz. Ges. naturf. Fr. Bed. 1880, p. oo.)

Squamosals separated from parietals. Teeth large, nume-
rous in inner row of mandible. Eyes visible. Tentacle

flap-shaped ; tentacular groove horseshoe-shaped, situated

below and behind the nostril. Cycloid scales imbedded in

the skin.

A single species, from West Africa :

—

Geotr/jpetes Petersii,

Hypogeophis seraphiiii, Peters, Mon. Berl. Ac. 1879, p. 937 ; Bouleng.
Cat. Batr. Caud. Ap. p. 97 (1882).

XXXVIII.

—

Description of a new Snake from Borneo.

By G. A. BouLENGKR, F.R.S.

Calamaria Broohii.

Eostral as deep as broad, the portion visible from above
half as long as its distance from tiie frontal ; frontal once and
one fourth as long as broad, much shorter than the parietals,

thrice as broad as the supraocular ; a pneocular and a post-

ocular ; diameter of eye equal to its distance from the mouth
;

five u)>])or labials, third and fourth entering the eye ; first

j)air of lower labials forming a suture behind the symphysial
;

two pairs of chin-sliields, in contact with each other. Scales

in 13 rows. Ventrals 147; anal entire; subcaudals 23.

Tail obtusely pointed. Yellowish brown above, with five

black stripes, the median the broadest and occupying one
scale and two halves ; head marbled with black ; a black

nuchal collar ; two similar black bars on the tail, one at the

base, the other near the end
;
outer row of scales, ventrals,

and subcaudals yellowish white, the upper third of the outer

scale black, otherwise uiis[)ottcd.

Total length 220 millim.; tail 23.

A single male specimen, from Matang. Presented to the

British Museum by 11.11. llajah Brooke.
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XXXIX.— Oil the American Box-Tortoises.

By G. A. BouLENGER, F.R.S.

When revising the Tortoises in 18S9, I felt somewhat

])erplexed as to the taxonamic rank to assign to some of the

forms of the genus Cintiido which had previously been

described by Gray and Agassiz. With regard to Agassiz's

Cistudo ornata, no doubt could be entertained that it fully

deserves to be regarded as specifically distinct from G. Caro-

lina ; the other forms, owing to the insufficient material at

my disposal, I provisionally admitted as varieties, which, as

I remarked, perhaps deserved to rank as species. Dr. G.

Baur (' Science,' xvii. 1891, p. 190, and Amer. Natur. 1893,

p. 677) has since shown that the latter alternative is the more

correct, and pointed out various important additional characters

by means of which the species may be easily distinguished.

In the lio-ht of this latest information I have re-examined the

specimens in the British Museum, and fully agree with

Dr. Baur. Moreover, I may add that Mexico is inhabited by

at least two species of the genus Cistudo^ as evidenced by

three specimens obtained in North Yucatan by Mr. Gaumer
and presented to the Museum by Mr. Salvin. These speci-

mens are not so perfect as might be desired ; the skins have

been dried, and all the bones, except the skulls, are wanting.

Nevertheless they appear to show this difference from all the

described species except C. major, that the digits are

distinctly webbed, although a bony temporal arch is absent.

The latter character was believed to be characteristic of the

genus Cistudo until Dr. Baur pointed out the presence of a

complete bony quadrato-jugal arch in G. major.

^

AVe may now distinguish six species of Cistudo, for the

determination of which the following synopsis will be of

service :

—

I. Plastron completely closing the shell, with-

out trace of a bridge ; cai-apace with at

least a trace of a vertebral keel ; median

fingers with three phalanges.

A. Digits shortly butvery distinctlywebbed;

upper jaw "notched in the middle, bi-

cuspid.

A bony temporal arch 1. C. major, Ag.

No bony temporal arch
;
quadratojugal bone

vestigal -• C- yucatana, Blgr.
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B. Digits free or with a very indistinct web.

Upy)or jaw notched in the middle, bicuspid
;

hind limb with three clawed digits ; six verte-

bral shields 3. C. mexicana, Gray.
Upper jaw notched in the middle, bicuspid;

hind limb with three clawed digits ; five verte-

bral shii'lds 4. C. cinosternoides, Gmy.
Up])er jaw without notch ; hind limb with

four clawed digits 5. C. Carolina, L.

IT. Plastron incompletely closing the shell,

with a very short but distinct bridge ; no
vertebral keel on the carapace ; fingers all

with two phalanges G. C. ortinta, Ag.

In shape and size (length 145 millira.) the shell of G. yuca-
tana resembles more G. Carolina, but it is, in one of the
specimens, rather more elongate. The shields of the carapace
are yellowish, bordered with dark brown and with small
irregular brown spots, or nearly uniformly dark brown. The
plastron is yellow with large dark brown blotches, or dark
brown with the borders of the shields yellow.

The suture between the gular shields is longer than that
between the pectorals, and that between the anal shields is

nearly as long as the distance which separates them from the
plastral hinge.

XL.

—

Description of a new Species (?/"Helicti3_/ro»i Borneo.
By Oldfield Thomas.

The genus Relictis, whose members range from Nepal and
China to Java, has not hitiierto been known to occur in

Borneo, and Mr. Everett, to whom this fact was of course
well known, was proportionally pleased when his collectors

brought him from Mount Kina Balu four skins referable to
this striking group of Carnivores. Two of these specimens
have now been acquired for the British Museum, and prove
to represent a new species, which I propose to call after its

discoverer.

Helictis Everettij sp. n.

Size small ; form, as judged by the skull, light and delicate.

Coloration generally dark, the white markings of the head
and neck less developed than in any other species known.
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General colour above dark broccoli-brown {Ridgioay\ this

colour runninG^ as usual on to the limbs, and extending on the

belly, as in //. orientalis, nearly or quite to the middle line,

the chin and throat, the axillae, and the inguinal region,

however, remaining orange or white. On the head the usual

white interorbital patch is reduced to two small spots, each

about one third of an inch square ; the postorbital marking
is a mere narrow line, sometimes almost obsolete ; while the

prominent nuchal line is reduced to a very narrow one, barely

reaching to the withers and more or less interrupted altogether

on the nape. Tail rather short, brown, its terminal half

mixed with longer whitish hairs, but less profusely so than

usual.

Skull light and delicate, with a slender conical muzzle
;

zygomata diverging backwards, less boldly expanded ante-

riorly than usual. Infraorbital foramina of medium size.

Teeth small, almost as small as in //. moschata, but of the

rounded shape characteristic of U. orientalis and its allies (see

measurements below).

Dimensions of the type (a well-made skin, apparently a

male) :

—

Head and body 350 millim. ; tail 130 ; hind foot 46

;

Jiairy part of sole 19.

Skull : extreme length from gnathion to occiput 72

;

greatest breadth 40*2; interorbital breadth 17'2; inter-

temporal breadth 15*7; breadth of brain-case 28'5; greatest

mastoid breadth 32
;
palate length from gnathion 33

;
palate

breadth between outer corners of Pii and — 18'4.

Teeth : Eii, antero-posterior diameter 5*9, greatest oblique

diameter 6*0, distance from antero-external corner to back of

inner lobe 4*5
; ??Li, greatest diameter 5"9; noTij length 6*0,

breadth 2-8.

Ilab. Mount Kina Balu, N. Borneo, about 4000 feet.

Type: B.M. 95.1.23.3.

This species seems on the whole, as is natural, to be most

nearly allied to the Javan //. orientalis, Horsf., from which
it may be readily distinguished by its smaller size, smaller

teeth, and the reduction of the white head-markings.

XLI.

—

Description of a new Species o/'Papilioyrom West

Africa. By Herbert Deuce, F.L.S.

Papilio phrynon, sp. n.

Allied to P. ucalcyon, Hewitson : primaries reddish brown,

a cream-coloured bifid spot near the apex considerably larger
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tlian ill /*. ucalcyon ; a streak in the cell along the median
m'lvure, below wliicli, between tlie second and tliird median

nervulcs, i.s a loii;^ angular-shaped cream-coloured spot, which

extends almost to the outer margin ; a cream-coloured spot

about the middle of the inner margin, and a long broad spot

joining it above the submedian nervure : secondaries golden

brown, crossed above the middle by a wide cream-coloured

band, which is much dentated on the out'ir edge; the inner

margin of the wing thickly clothed with orange-yellow hairs.

Underside : primaries very similar to the upperside, but paler

in colour ; secondaries paler than above, the veins all black,

the basal portion of the wing deep reddish brown, not crossed

by a light-coloured band, as in P. ucalcyon ; a large black

spot on the costal margin and a white dot at tne base.

Head, antenna3, and thorax black ; abdomen brown, with a

row of yellow spots on each side; legs black.

Expanse 4 inciies.

Ilab. Upper Congo {Mas. Druce)

.

This species is allied to P. ucalcyon, Hewitson, and

P. auriger^ Butler, but very distinct from either. P. harpagon,

Grose Smith (Ann. & Mag. Nat. Hist. ser. 6, vol. v. p. 224),

is the same as Mr. Butler's species, and therefore will not

stand.

XLII.— On the Development of the Shonlder-yirdle of a Plesio-

saur (Cryptoclidus oxoniensis, Phillips, sp.) from the

Oxford Clay. By C. W. ANDREWS, F.G.S., Assistant in

the British Museum (Natural History).

'J'he structure of the pectoral girdle in the Plesiosauria has

been the subject of much controversy, and various conHicting

views as to the homologies of some of its parts are held. It

is not, however, necessary here to recapitulate these different

opinions, but for the present purj)ose it will be sufficient to

mention that the chief points in dispute are :— (1) The nature

of the anterior ventral bar of the scapula
; (2) the homology

of the anterior structure, which has been variously regarded

as omosternalia or as the clavicular arch.

The abundant Plesiosaurian remains obtained by Mr. Leeds

from the Oxford Clay near Peterborough render it possible to

describe several stages in the growth ot an Elasmosaurian type

of pectoral arch, which seem to throw some light on the points

at issue. The species, to which the remains here described

belong, is the commonest of those found in the locality above

Ann. tO Miig. iV. Hist. Ser. G. Vol. xv. 23
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mentioned, and maybe provisionally referred to the genus Gryp-

todidus *, a division established by Professor Seeley f foi" the

reception of forms which are distinguished from Murceno-

saiirus by possessing vertebrse with broader, shorter, and more
concave centra, less cylindroid zygapophyses, and, in the

cervical region, shorter neural spines ; coracoids with large

postero-lateral prolongations ; clavicles which meet in the

middle line, the intcrclavicle being absent ; radius of great

vertical depth and ulna transversely elongated. It is not

clear whether Professor Seeley himself considers Gryptoclidus

a distinct genus or merely a subgenus of MurcenosauruSj

since he speaks of it in both ways; but there can be no doubt

that it is entitled to generic rank, since in the number and

form of the cervical vertebra? the animals referred to it are

totally different from the Mura^nosaurs ; moreover, in the rest

of the skeleton, e. g. the pectoral arch, constant differences

can be detected.

The following diagnosis of the genus may be given, the

characters being determined from the type of C. platymerus

and other specimens in the Leeds collection :—Skull about

one third of the length of the neck, with broad blunt snout.

Mandible with very short symphysis. Cervical vertebrae

31-32 in number; centra short and with rather deeply con-

cave oval articular surfaces, the width of which is considerably

(as 7 to 5) greater than the length of the centrum ; zyga-

pophyses cylindroid, zygosphenal articulation well developed.

There are 2 or 3 pectoral vertebrge and 21 or 22 dorsal, all

with concave articular ends. There appear to be 3 or 4 sacral

vertebra?, distinguished by bearing ribs, which are expanded

at the outer ends and articulate partly on the centrum and

partly on the neural arch. The abdominal ribs are very

strongly developed and are arranged in about ten transverse

rows, each consisting of a median piece and two lateral pairs.

The chevrons, at least in the adult, impress the vertebree both

in front and behind them. In the adult the ventral rami of the

scapulee meet in median symphysis and extend back to meet

the median anterior prolongation of the coracoids, closing the

coraco-scapular foramina ; anteriorly they extend beneath

the clavicles. These latter are triangular membrane-bones

which meet in median symphysis ; there is no known inter-

clavicle. The coracoids are very thick and massive in front,

* It is not improbable that this genus is identical with Colymbosaurus,

established by Professor Seeley in 1874 on the evidence of a shoulder-

girdle from Ely. If this shoidd prove to be the case, tlie name Colymbo-

sauru8, having the priority, must be adopted for these Plesiosaurs.

t Troc. Roy. Soc. vol. li. (1892) p. U'>.
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but thin posteriorly; their liinder outer uiij^les are pro-

longed into short thick rod-like projections. The humerus
when fully i^rown is immensely expanded at its distal end.

The radius is very large and vertically elongate; the uliui

very wide transversely. On the postaxial side of this latter

there is usually a small ossirteation, which may fuse with it

or with the ulnare, and in one specimen is in contact with

the humerus ; this bone may perhaps be regarded as a

pisiform. ]n the pelvis the pubis and ischium met in the

middle line in the adult, closing the obturator foramen. The
ilium does not touch the pubis, a character, however, which
seems to be universal among the Plesiosaurs. The femur
is not nearly so much expanded distally as the humerus.

In a future paper 1 hope to give a complete account of

some of the more important osteological characters of this

genus.

With regard to the specific name of this reptile there is some
difficulty. Examination of a considerable number of more or

less complete sets of associated bones shows that there are

two forms possessing the generic characters given above and
differing only in size when compared at corresponding ages as

determined by the condition of the sca|)uUe, cervical ribs, &c.

Mr. Leeds is of opinion that tiiis may indicate the occurrence

of sexual diniorjihism in these Plesiosaurs, the larger bones,

which are always proportionately more massive and possess

more strongly marked surfaces for muscle-attachment, being

those of males, while the smaller, more lightly built skeletons

are those of females. Such sexual dimorphism does occur in

reptiles; for example, it is well-marked in the case of

Sphenodon, a circumstance of some interest, since that reptile

shows some affinities with the Sauropterygia. At present,

therefore, it seems best to refer all these remains to a single

species, the name of which will be Cryptoclidus o.vonietisisj

this sjjecific name having been applied by Phillips * to

cervical vertebr;e which differ only in size from tlio.-e of

Cryptoclidus plafyrneruSj iSeeley. Moreover, Philli|)S rightly

referred to the same species scapulffi (described as iseliia),

dorsal vertebrse, and other bones which resemble those of

the type specimen C. platijmerus^ but belonged to a younger
individual.

Turning now to the descriptiouof the shoulder-girdle (fig. 1),

and taking the adult condition first, we find that the scapula is

of the usual triradiate form, consisting of a backwardly directed

* 'Geology of Oxford,' l'^?!, p. -Ml.
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bar carrying the articular surfaces for the coracoid and
humerus, an upwardly directed process, the blade, and a

broad ventral ramus, which extends forward and inwards to

the middle line, where it unites with its fellow of the opposite

side.

Fiff. 1.

i
r-»»6.a^,

A.

\

X.

Shoiilder-giidle of C'ryptoclidus oxoniensis (adult), from above.

About g nat. size, c, clavicle.

The posterior bar is triangular in section. Its inner edge
forming the outer border of the coraco-scapular foramen is

sharp, thickening slightly as it approaches the coracoidal

surface ; the upper outer border is rounded and passes into

the posterior edge of the blade ;
the lower outer border rises

into a rough ridge about 2 centim. from the glenoid surface,

and then runs forwards and inwards, forming on the outer
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surface of the scapula tlie boundary between tlie ventral and
lateral regions of the bone ; anteriorly it terminates at the edge
in a strong outwardly directed tubercle (<, fig. 2 A) bearing

a smooth facet at its summit.

I'iir.

A.—ScaiHila? and clavicle of Cri/ptocUdus oxonietms (adult), from frout.

Aoout } nat. size, c, clavicle.

/?.—Symphysial surface of left scapula witb clavicle (c) in position. About
^ nat. size.

The surfaces for the humerus and coracoid meet at right

angles in an irregular slightly concave line about 6*5 centim.

long. The glenoid surface forms half a rather irregular oval

measuring &5 centim. trom the middle of the base to the

vertex of the curve, while the coracoidal surface is an isosceles

triangle, the sides of which are slightly convex and measure
8*2 centim. in length ; the base is formed by the line of

junction with the glenoid surface. This latter is fairly

smooth, while the surface for the coracoid is extremely
rugose.

The dorsal ramus of the scapula is compressed from within

outwards and is from 4 to 5 centim. wide at the upper end,

which is occupied by a rough depressed surface, to which a

small suprascapular cartilage seems to have been attached.

The anterior border, which is slightly convex, is rough, as if

growth in that direction had not yet ceased.
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The anterior ventral ramus is the largest and most im-

portant part of the scapula; its anterior border, a continuation

of that of the dorsal ramus, is at first rounded and concave as

far as the ])rominent tubercle above mentioned, then compa-

ratively sharp and thin, running inwards and forwards till, by
a sharp curve, it passes into the median border, with which it

makes an angle of about 45°. Tiie hinder border, forming the

anterior as well as part of the inner edge of the coraco-scapular

foramen, increases in thickness from without inwards and

then backwards to the junction with the anterior prolongation

with the coracoid, the surface for union with wliich is nearly

semicircular and is at riglit angles to the scapular symphysis.

This latter (fig. 2B), wliich occupies the inner end of the

thick posterior portion of the venti'al ramus, forms a nearly

rectangular surface, measuring 7 or 8 centim. long by
5 centim. deep ; its anterior dorsal angle is rounded, while

its anterior ventral angle is prolonged forward as the inner

edge of the thin anterior portion of the ventral ramus. The
symphysial surface is deeply pitted and channelled by blood-

vessels which passed into the thorax by a foramen between

the two scapulae at about the middle of the symphysis.

The outer surface of the ventral ramus of the scapula is

nearly flat, but the visceral surface is divided into two areas

—

a high posterior portion, where the bone is very thick and

convex antero- posteriorly, and a thin, depressed, slightly

concave anterior area, which is triangular in form and is

separated from the posterior portion by a step which runs

directly outwards from the upper anterior angle of the sym-
physis. This anterior region of the scapula does not meet

the corresponding portion of the opposite side in the oldest

specimen I have been able to examine, but is separated from

it by a narrow V-shaped interval. Probably the two sides

were united by cartilage, and in very old individuals ossifica-

tion may have extended inwards till they met in the middle

line.

The above description is founded on a left scapula (R. 1966),

which, with an associated complete clavicle, is preserved in

the Leeds collection at the British Museum. Recently, on

examining Mr. Leeds's private collection, I noticed a shoulder-

girdle wanting the left scapula and clavicle, but found asso-

ciated with numerous vertebrge and the greater part of the

pelvis. Comparison of the two scapulae >shows that they are

exactly similar both in size and in details of structure, even

to the vascular impressions on the symphysial surface, so that

there can be no doubt that they belong to one and the same
individual. Tiie vertebrse and other bones present the
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cliaracters of the f^onus given above, and appear to have been
])ortioiis of the skeh^ton of a lar^'o (?inah^) aihilt animal.

WhcTi the seapuhe are j)hict'(l tot^cthcr in tlieir natnral

position (fi^::, 2yi), a line drawn on tlieir visceral surface from
the tip of one dorsal ramus to the other forms an arc rather

greater than a semicircle.

The left clavicle (the riijht is imi)erfect) is in tlio form of a
scalene triangle [r in figs. 1 and 2). Its anterior and jjosterior

borders are slightly concave and meet in the thickened and
rounded outer angle. On the ventral surface of this latter

are irregular rugosities, which fit into the depressions in a
corresponding roughened area on the uj)per surface of the
scapula near its outer margin, so that the two bones appear
to have united at this point in an imperfect loosely connected
suture : in some other sjjecimens I have been able to examine
this connexion seems to have been more perfect. This union
of the clavicle with the scapula is a point of considerable

interest, since in the Nothosauridaj and LariosauridfB the
outer end of the clavicle is usually suturally united with
the ventral plate of the scapula. The inner border of the

clavicle is somewhat thickened and has a bevelled edge by
which the bone united with its fellow of the opposite side.

This s^-mphysial surface presents a ridged and fibrous appear-
ance, quite unlike that found in the cartilage bones of these

animals. In all the clavicles examined this inner border, at

about one third of its length from the front angle, is divided

into two portions by an oblique notch, which runs cnitward

and backwaids into the bone for some distance.

The clavicles of C. platipnerus figured by Seeley are simply
the parts of those bones which lie in front of this division, the

remainder being lost. The significance of this notch is not

clear ; it may either have allowed the passage of a blood-vessel

or may possibly mark the position of an interclavicle which has
either escaped notice owing to its small size or never ossified.

The greatest thickness of the clavicle is near the inner border,

where it measures 1'5 centim. through ; the whole surface is

marked by lines of growth which radiate from the middle
of the bone. Its dimensions are :

—

centim.

Length of anterior edge 17

„ posterior „ 14

„ inner „ \'l

When the clavicle is in its natural ])Ositioti on the visceral

surface of the scapula its hinder border rests against the

front of the thick posterior portion of the ventral ramus of

that bone, its anterior and inner portions extending rather
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beyond the underlying thin portion of the scapula, so as to be

visible on tiic ventral surface. Probably, however, in a later

stage the scapula grew forward and inward, coin])letely

shutting in the clavicles and extending the symphysis of the

scapukt to their extreme anterior end. This appears to have

taken place in the shoulder-girdle of Coli/nibosaurus figured

by Seoley * and in that of Elasmosaurus figured by Copef,
in both of which genera, however, the clavicles are unknown.
The general form of the coracoids at this stage is shown in

fig. 1. These bones are extremely thick and massive in the

inter-glenoidal region, but further back become very thin

except at the lateral borders, which are thick and rounded

and are produced postero-laterally into short stout prolonga-

tions with truncated ends.

Successively younger stages may now be com^pared with

the mature or nearly mature condition above described.

Tiie first of these is represented by a left scapula, which,

allowing for more imperfect ossification, closely resembles the

last, and no doubt belonged to an individual of the same
species. In this specimen the anterior ramus was already

well develo|)ed and had grown back in the middle line for

some distance towards the median prolongation of the coracoid,

but had not yet quite reached it, as can be seen from the fact

that it terminates posteriorly in a sharp edge. The syra-

physial surface is niaiked with pits and vascular impressions,

but probably was still separated from the scapula of the

opposite sidi'. The thin anterior portion of the scapula is

much smaller than in tlie last stage, and does not extend so

far forwards and inwards, so that the scapulai were separated

in front by a much more widely open V-shaped interval, and

a much larger part of the clavicles would be visible from the

ventral surface. The dorsal ramus is shorter and its anterior

border was incompletely ossified. The clavicle is unfortu-

nately wanting, but the impression of its posterior edge shows

that it occupied exactly the same position in relation to the

scapula as in the last specimen.

The next stage is represented by a shoulder-girdle (no. 05)

in Mr. Leeds's collection (fig. 3 A)X ; the left scapula only is

wanting, but the bones are somewhat crushed. This crushing-

does not, however, affect the anterior ramus of the scapula,

* Quart. Joiiru. Gool. Soc. veil. xxx. (L'^74) p. 447.

t Traas. Amer. Phil. Soc. vol. xiv. (1870) p. 51, tio;.
~.

X The clavicle should be placed a little further inwards than is shown
in this tijjure.
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tlic inner end of which must liave been separated by a con-

siderable interval tioin its lellow ot" llie opposite side, and liad

not yet commenced to grow back towards the coracoids, so

that the coraco-seapnlar foramina were widely open to one

another in the midiile line. Of the tliin anterior portion

riir. 3.

rv

\

I Ji

A.—Riplit liiilf of an iimnatiire slioulder-girdle of Cryplodidm nxoincusts,

from above. About ! uat. size.

I).—Left half of a younger s])eLiineri of the siuue, from above. About
\ iiat. size, c, clavicle.

supporting the clavicles only a very small part near the outer

border is yet developed, so that the whole of the clavicle

except a small portion of the outer limb would be visible

from below. As in the adult, the clavicles met in the middle

line.
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The coracoids, which must have been separated by a thick

])ad of cartihige, had commenced to grow forward in the

middle line towards the scapulae, and their anterior prolonga-

tion already extended considerably in advance of the surfaces

for the scapulas.

The next specimen (Leeds Coll. 37, E. 2416) is a shoulder-

girdle wanting the clavicles and part of the right scapula,

but found in association with the greater portion of the

vertebral column, the paddles, and some of the pelvic bones,

all of which, allowing for their immature condition, show the

generic characters given above. At this age (fig. 3^) the

anterior ramus of the scapulas is very incompletely developed,

so that the two bones were widely separated in the middle
line. On the upper surface of the thickened anterior edge is

a slight depression, which comparison with older stages shows
to be that occupied by the extreme outer angle of the clavicle,

which in this stage therefore is entirely anterior to the scapula.

The coracoids, which were of the form shown in fig. 3 B, had
as yet not commenced to grow forward in the middle line, and
their outer posterior angles were not prolonged into pro-

jecting processes.

The last pectoral girdle (Leeds Coll. 36, R. 2417) (fig. 4) is

that of a young individual of the smaller (? female) type. The
scapulae show that it is in about the same stage of develop-

ment as that last described, though considerably smaller.

This specimen is here described and figured on account of its

completeness and because it forms part of the nearly entire

skeleton now mounted in the Gallery of Fossil Reptiles at

the Katural History Museum *. The cervical vertebrae,

abdominal ribs, &c. all agree essentially in structure with the

type specimen of Cri/ptoclidus 2;/a<?/we?'MS. The clavicles

are of the same form as the adult specimen described above,

but smaller and very much thinner. Tlie structure of their

inner border shows that they already met in median sym-
]jhysis, at least in front. The extreme end of the external

angle is broken away, but the ventral surface at the fracture

shows the beginning of the rough surface of contact with the

anterior border of the scapula. This latter is in much the

same condition as in the stage last described, but is perhaps

a little older. Tlie coracoids also are very similar to those

last described.

* The clavicles of this specimen have been fiji^red by Professor Seeley
under the name Plesiosaurus dvrohrivetisin in tlie ' Proceedings of the
Poyal Society,' vol. li, (1802) p. V-j?>, fig. 6, where alfco other parts of the
skeleton are described and measurements given.

I
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Altlioujn;li the elements of this pectoral .arch are free from

matrix, and in no way united with one another, there can be

little doubt that the figure represents very nearly their rela-

tive position daring life. In the first place, the fact that the

clavicles met in the middle line is shown by the structure of

\
y

Complete shoulder-girdle ut' a young specimen of Cryptoclidtu oxoniensif

(Leeds Coll. 'M\). About ', nat. size.

their median border ; in the next, the position of the outer

ends of the clavicles with regard to the scapulje is settled by
the depression on the anterior border of those bones into

which the outer part of the hinder edge of the clavicle fits,
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and, as was mentioned above, a rough surface marks the exact

position on the scapula of the outer angle of the chavicles.

The relative position of the scapulaj to one another is thus

fixed, and tliat of the coracoids is easily determined.

It may here be remarked tliat in comparing scapulae of

these animals at different ages, one circumstance is of great

assistance, namely tliat the inner edge of the bone forming
the outer border of the coraco-scapular foramen undergoes

scarcely any growth during life except at the ends, this thin

sharp edge in the adult scapula being the thin edge of the

young stages almost unchanged. If, therefore, in comparing
an older and a younger scapula the latter be superimposed
upon the former, so that the corresponding portions of their

inner borders are coincident, the area added to the older bone
since it was in the condition of the younger one is clearly

seen.

Turning now to the consideration of the conclusions that

may be drawn from an examination of the series of shoulder-

girdles above described, we find that in the condition

shown in fig. 4 the pectoral arch, as far as its ossified

portions are concerned, is similar in all essential respects to

that found among the Nothosauridas and Lariosauridfe, the

scapulas consisting of a hinder portion bearing the surfaces

for articulation with the coracoids and humerus, a dorsally

directed blade, and an anterior ventral portion, against the

anterior edsre of which the hinder end of the clavicle was
tixed, the two bones apparently uniting in a rude suture,

as has been already pointed out ; in many members of

the families above mentioned the sutural union of scapula

and clavicle is very perfect. The clavicles, as in the Notho-

sauridae and Lariosauridas, met in median symphysis, but,

owing to the antero-posterior expansion of their inner

ends and the absence or reduction of the interclavicle, their

symphysis is much longer. The close union of the clavicles

with one another and with the interclavicle at their inner

ends, and with the scapulaj at their outer ends, among the

Nothosauridaj and Lariosauridae seems to imply the mechan-
ical necessity of great rigidity in the ventral portion of the

pectoral arch of these swimming reptiles, and the changes

undergone by the shoulder-girdle of Gryptoclidus, in its passage

from its immature condition to the adult state, all tend to

render this rigidity more perfect. For instance, in the stage

shown in fig. '6 A the ventral plate of the scapula is growing-

inward towards the middle line behind the posterior edge of

the clavicle, and near the outer border it is sending a plate
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forward beneath the same bone, botli tending to increase the

firmness of tlieir union by addinjz; to the surface in which
they are in contact. The continued extension inwards of the

ventral bars of the scapuhii finally brings about their union in

the miildlc line, and at tlie same time their extension forwards

beneath the clavicles gradually shuts these bones off from the

ventral surface, so that we are met by the anomalous condi-

tion of the membrane-bones lying on the inner side of bones

developed from cartilage. That this condition is a purely

secondary one is clear from the foregoing description, so that

the argument that the elements in question cannot be true

clavicles on account of their deep-seated position falls to the

ground.

It is evident that wlien the ventral rami of the scapulaj

have once met in the middle line, they usurp the function of

the clavicular arch as anterior ventral support of the pectoral

girdle to a gradually increasing extent ; this may account for

the reduction and great variability of the clavicles in some
forms (e. g. Miircmosnurvsj in which an interclavicle is

present). For the same reason the eventual disappearance of

the clavicular arch is very probable, and appears to have
taken place in the Cretaceous geims Elasmosaiirus.

The changes undergone by the coracoids during growth
also tend to increase the rigidity of the girdle. Their median
symphysis is gradually prolonged both backwards and
forwards ; in the latter direction it is carried far in advance of

the glenoid cavity, and finally becomes continuous with the

sca})ular symphysis, so that in the adult the scapulaj and
coracoids form a continuous union in the mid-ventral line

from one end of the pectoral girdle to the other.

How far the above explanation of the peculiarities of the

Elasmosaurian pectoral girdle applies to other types of struc-

ture, such as those occurring in PUosaurus and PlesiosauruSj

catmot now be considered ; but there apj)cars to be no reason

why they should not be regarded merely as less specialized

conditions of the same kind of modification.

As to the homology of the ventral ramus of the scapula,

there seems no reason whatever for considering it to represent

a precoracoidal element fused to the scapula, all the facts

leading to the conclusion that it is merely a secondary out-

growtii from the latter. That this outgrowth is homologous
with the ventral ray of the Chelonian scapula is highly
probable ; and if it be so regarded, it is interesting to note that

while in the Plcsiosaurs it lies ventral to the clavicular arch,

in the Chelonia it is dorsal to it [i. e. to the entoplastron and
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epiplastva). Tlu' name " proscapula," as suggested by Baur*,
may be applied to tliis process both in the Chelonia and in

tlie SauropTerygia ; but since, as Professor Howes has pointed

out to me, the use of the term as a substantive is open to the

objection that it implies the existence of a distinct element,

it will be better to speak of it as the " proscapular process."

XLIII.

—

Report upon the Chilopoda and Diplopoda obtained by

P. W. Bassett- Smith, Esq., Surgeon 7?.xV,, and J. J.

WaUcer, Esq., B.JY., during the Cruise in the Chinese Seas

ofH,M.S. ''Penguin,^ Commander W. U. Moore commanding

.

By R. I. Pocock, of the British Museum of Natural

History.

[Plate XI.]

The following report is based primarily upon the species of

Chilopoda and Diplopoda obtained by Messrs. J, J. Walker
and P. W. Bassett-Smith during the cruise of H.M.8.
' Penguin ' in the Chinese Seas. But, to render the account

of further interest and value, notices have been incorporated of

all the Japanese and Chinese species of these two groups that

are contained in the British Museum, including descriptions

of a large number of new forms obtained by Mr. Hoist prin-

cipally in the islands of Loo-Choo and in Formosa. It is

hoped that by this means the paper may prove to be an iudex

of the affinities of the Chilopod and Diplopod fauna of the

Chinese area.

So far as can at present be judged from the material at

my disposal, this fauna is a most curious mixture, being

identical in most of its features with tluit of the central and

southern part of the United States of America, with an in-

fusion from the Indo-Malayan area of the Oriental Region and

from the southern and central portions of the Pala^arctic.

Taking first the Chilopoda, it seems evident that such forms

as Scutigera clunifera, Scolopendra morsitans and subspinipes

(with its varieties), and the species of Otostigmus are migrants

from the Oriental Region ; the Lithobiidge are both Paiai-

arctic and North American, while Otocrgptops sexspinosus is

essentially a North-American species. In the Diplopoda the

species of Folydesmus and of lulus show affinities with both

* Proc. Acad. Nat. Sci. PJiiladelphia, 1891,
i>.

Vli.
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the Palajarctic and North-American areas; the sp3cies of

Orthomorpha ani-1 Stronfji/losoma .seem to indicate an Oriental

iMt'u.si(in, while Fontarin, Faniiulus^ and Spiroholus are

decidedly North-American elements.

Thus, on the whole, the North-American character pre-

dominates in the Chinese fauna ; but it is interesting to note

that Dr. Wood long ago described from Hong Kong a species

of the genus Ghmeris, which belongs to a family that is

wholly unknown in North America, but is abundant in the

temperate parts of Europe. The genus Glomeris is also

found in South Burma, Sumatra, and Borneo ; and the fact

of its having bcLMi turned up in Hong Kong seems to point

to the conclusion that it has made its way southwards into

the Indo-Malayan area by the Chinese route.

CHILOPODA. (Centipedes.)

Family Scutigeridae.

Scufigera hngicornh (Fabr.), subsp. clunifera (Wood).

For descriptions and the synonymy of longicornis and
clunifera see Haase, ' Die Indisch-Australischen Myrio-
poden,' pt. i. pp. 17-19.

Loc. Hong Kong (in a drain-pipe) ; Hang Chan in Che
Kiang (J. J. Walker) ; Fatshan, 20 miles up the Pearl River
beyond Canton [Bassidt- Smith).

The wide-ranging Oriental species S. longicornis is the

largest of the genus, and it appears to attain to its greatest

dimensions in China and Japan. The specimen obtained by
Mr. Bassett-Smith at Fatshan is, I believe, the largest on
record ; it is 63 millim. (over 2;^ inches) in length.

The prevailing colour of the upper surface appears to be a

deep green, often tinged with or passing into brown; the

saddles are very conspicuous on account of their large size

and their yellowish-red colour ; the legs are either pale or

deep green or brown, sometimes obscurely annulate, with
ferruginous tarsi.

Dr. Haase regarded clunifera and longicornia as distinct

species. I cannot, however, at present quite adopt this view;
but, upon the possibility of the species being ultimately

capable of division into local races, I provisionally retain

Wood's name for the Chinese form of it.

In addition to the specimens obtained at the above localities,

the British Museum lias others tVom the following places in
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the Chinese area :—Central Japan, Oo-Sima (Loo-Choo),
Shanghai, Kinkiang, Kinkiang Mountain.

Scutigera tuherculata (Wood).

Cervuitia tHhercuhta, Wood, J. Ac. Pliilad. (:2) v. p. 12 (1863).

Scutigera ceeruleo-fasciata, L. Koch, Verb. z.-b. Wien, 1868, p. 787.

Loc. Hang Chan, province of Che Kiang (under loose bark)

{J.J. Walker).

This species may be readil]' recognized from the preceding

by its much smaller size (20-25 millim.), its variegated green

and wiiitish colouring, its low and inconspicuous saddles,

short tracheal apertures, &c.

I have also seen specimens of this species from the fol-

lowing places :—Tsu-Shima [P. A. Hoist) ; Corea («/. Kali-

noushi) ; S.E. Corea {A. Carpenter) ; Clie Foo, N. Cliina

{Miss Macomish)

.

In the bottle containing the specimens collected by Com-
mander Alfred Carpenter there is a label stating that when
living this species is *' mottled white and bluish gi'ey."

Family Lithobiidae.

Lithohius asperatus, L. Koch.

Lithobius asperatus, L. Kocb, Verb. z.-b. Wien, xxvii. p. 788 (1878).

Lithobiiis thetidis, Karscb, Zeitscbr. f. Nat. Halle, liii. p. 848 (1880;.

Loc. Da-zeh Valley, 60 miles inland of Sam-Mooin Bay,

Che Kiang (P. W. Dassett- Smith).

The British Museum also has specimens from S.E. Corea

{A. Carpenter).

Lithohius, sp.

A single mutilated example of this genus, obtained by
Mr. Bassett-Smith in Da-zeh Valley, cannot be satisfactorily

determined. The artennaj and most of the legs are gone.

Eyes of about 9 ocelli, in a subcircular cluster. The ninth,

eleventh, and thirteenth tergites have their posterior angles

produced, the angles of the rest are nearly squared and the

posterior borders not or hardly emarginate. Coxal teeth of

the maxillipedes are strongly produced and furnished with
2-1-2 large teeth and a smaller external tooth. Coxal pores

rounded, uniserial, ?> or 4 in number.
Length 12 millim.
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*[Lithohius s/iimensisj sp. n.

Palc-colourcd, of very small size.

Anfenme composed oF 19 segments.

Ei/es composed of a small number of ocelli (5 or 6) arranged

in two rows.

Coxdi of maxillipedes anteriorly truncate, armed with 4+ 4

acute subcqual teetli.

T'erga rather strongly wrinkled, the eighth, tenth, twelftli,

and fourteenth posteriorly emargirtate, the nintii, eleventh, and
thirteenth with their posterior angles dentate.

Coxal pores few in number, circular, and arranged in a

single series.

Anal legs moderately robust ; claw single ; armed beneath

(coxa), 1, 3,2, 0.

Generative forceps of the female armed with two pairs of

spurs and with trilobate claw.

Length 7 millim.

Lac, Tsu-Shima [Hoist Coll.).'\

[Lithohius Uolstit, sp. n.

Colour castaneous, pale yellow below.

Antennce hirsute, composed of 19 to 21 segments.

Eyes composed of about 6 ocelli arranged in two rows.

Coxce of maxillipedes produced and armed with 2 + 2 con-

spicuous teeth.

Tergites moderately smooth, all the angles squared or

nearly so.

Coxal pores round, in a single series, 3, 4, 4, 4.

Anal legs armed beneath 0, 1,3, 2, ; claw with a basal

spur.

Generative forceps of tiic female with two large diverging

basal spines and the claw obsoletely trifid.

Loc. Ashinoju, Japan {Hoist Coll.). Also a mutilated

specimen of what is possibly the same species from Tsu-
Shima.]

The three species here named may be recognized as

follows :

—

o. Coxal pores very numerous and arranged in

several series nsperatu*, L. Koch.

6. Coxal pores few in number and an-auged in a

single series.

o'. Terga wrinkled, mostly emarginate, the ninth,

* Species not obtained during the cruise of the * Penguin ' are placed

within brackets.

Ann. & Mag. X. Hist. Her. G. Vol. xv. 24
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eleventh, and thirteenth with their posterior

angles acutely produced ; coxal teeth 4-|-4 . . shimensis, sp. n.

fc'. Terga not or hardly wrinkled, their posterior

angles squared and not produced ; coxal teeth

ii+2 Holstii, sp. n.

Family Scolopendridae.

Scolopendra suhspi'mpes, Leach, subsp. De ffaanii, Brandt.

Loc. Hong Kong (/. J. Walker). A single example
obtained under a stone near the summit of the island,

1700 feet alt.

Subsp. mutilans^ L. Koch.

Loc. Tung Yung Island ; Chusan and Hong Kong {J. J.

Walker).

The mutilans form of S. subspinipes^ characterized bj the

deep green colour of the body and the chestnut tint of the

head and first segment, takes the place in China and Japan
of the typically coloured southern form, subspitiipes, s. s.

The British Museum has specimens from the following

localities :—S.E. Corea ; Japan, S. Japan, Nikko (Central

Japan), Yokohama; Snowy Valley in Ningpo, King Kiang,
Chung Yung, Kwan Gan-kway, in China ; Great Loo-Choo,
Tsur Island, and Formosa {Hoist Coll.).

Of the form japo7ncay L. Koch, which differs from mutilans

in having the head and first tergite entirely green like the

rest of the body, the Museum has examples from Oo-Sima,
Loo-Choo (A. Carpenter) ; Tokio, Japan, and Tsu-Shima
(Hoist).

\_Scolopendra morsitans^ Linn.

Loc. Great Loo-Choo [Llolst Coll.).']

Otostigmus orientalis, Porath.

Otostigmus onentalis, Porath, Bih. Sv. Vet.-Akad. Ilandl. iv. no. 7,

p. 19.

Loc. Manilla (/. J. Walker).

[^Otostigmus scaler^ Porath.

Otostigmris scaber, Porath, Bih. Sv. Vet.-Akad. Handl. iv. no. 7, p. 20.

Otostigmus caritiatus, id. ibid., and of all authors.

Loc. Oo-Sima {A. Carpenter) ; Hong Kong (/. C. Bow-
ring).

This species has generally been known under the name
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cartnatus ; but tliere seems to me to be no satisfactory reasons

for regarding scaber, which was described first, as a distinct

form,]

l^Otostigmus aculeatus, Haase.

Ofostiffmu.s aculcdtug, Haase, Die lud.-Austral. Chilopoden, p. 71, pi. iv.

tig.\)9.

Loc. Hong Kong {J. C. Bowring).']

\^Otostigmus politus, Karscli.

Otostifftnus politus, Karsch, Berlin, ent. Zeitschr. .\xv. p. 219 (1881).

Loc. Pekin.]

\_Otocryptops sexspinosus (Say).

Scohpocryptops sexspinosus (Say), Newport, Wood, Bollman, Meinert,

&c.

Otocn/ptops ptaictatus, Pocock, Ann. & Mag. Nat. Hist. (6) viii. p. lo9

(1891).

Loc. S.E. Corea {A. Carpenter) ; Tsu-Shima {Hoist).

This species furnishes a remarkable instance of resem-

blance between the fauna of China and Japan and that of tiie

United States of America.]

[^Otocryptops ruhiginosus (L. Koch).

Scolopocryptops rubif/inosa, L. Koch, Verb. z.-b. Wien, 1878, p. 792.

Scolopocryptops Confucii, Karsch, Abh. nat. Ver. Bremen, ix. p. 05.

Otocn/ptops rubiyinosus, Haa.se, Die Indisch-Austral. Myriopoden,

p. 97.

Loc. Japan ; Ashinoju, Japan {Hoist) ; Great Loo-Ciioo

{Hoist); Corea {Kalinoiiski).~\

Family Geophilidae.

Mecistocephalus Smithiij sp. n.

Colour yellow, head and maxillary somite castaneous.

Head not twice as long as wide, gradually narrowed poste-

riorly, coarsely punctured, biimpresscd behind ;
maxillipedes

thickly punctured ; coxaj bidcntate anteriorly, the femur

armed with two .strong teeth and the two following segments

with a small one each ; claw unarmed.
Tergites smooth, polished, the first and second not sulcate.

Sternites at the anterior half of the body, with a median,

anteriorly abbreviated, deep longitudinal groove.

A7ial somite of normal form ; the pre-tergal sclerite very
24*
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short and wide, more than twice as wide as long ; the p/eMr«;

only moderately inflated, tliickly covered, except close to the

tergite, with larger and smaller pores ;
siernite small ; legs

lonjr and slender, clothed with fine hair.

Number of pairs of legs 59.

Length up to 80 millim.

Loc. Da-laen-Saen, 80 miles S.W. of Ningpo, 500-2500
feet alt. {J. J. Walker)

; Wo Lee Lake, 25 miles S. of

Ningpo [Bassett-Smith).

[Mecistocephalus miranduSj sp. n.

Nearly allied to M. Smttkn, but differing apparently in

liaving the maxillipedes and head almost smooth ; the head

narrower, being more tlian twice as long as wide ; the pre-

tergal plate of the anal somite narrower, i. e. about twice as

wide as long ; the anal pleurse more inflated and more
densely porous; and, lastly, as many as 65 pairs of legs.

Length up to 99 millim.

Loc. Great Loo-Choo [Hoist Coll.).

Two examples ( ^J , ? ).]

[Geophilus (?) Holstii, sp. n. (PI. XL figs. 1, la.)

Colour pale yellow, head pale castaneous.

Head coarsely punctured, studded with short setse, narrow,

much longer ttian wide, wider in front than behind, with

widely rounded anterior angles, with two posterior longitu-

dinal impressions ; frontal plate distinct ; basal plate narrow,

wider than long, about as wide as the head, but much nar-

rower than the first tergite, its sides converging.

Antennae moderately long, hirsute, rather robust. Coxse of

maxillipedes not covered below by the pleurae, punctured,

liairy, the anterior border mesially notched, bidentate, the

femora largely overlapping the head at the sides, but the joint

of the claw falling short of the anterior angle of the head,

armed internally with a strong tooth ; claw basally armed
with a small tooth. The pleurae of the maxillipedes leaving

the external angle of the coxa uncovered above, but with

their inner edge not raised and thickened where it touches

the basal plate and the head.

Terga bisulcate, punctured, hairy.

Sterna with a median impression at the anterior end of the

body.

Anal segment small; the tergite much longer than wide,

not covering the pleurae, and nearly parallel-sided
;
pleurre
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not strongly inflated, studded below and laterally with more
than a dozen large scattered pores, the upper surface not

porous; sternite narrow, lunger than wide, narrowed poste-

riory ; Icjis long, slender, without claw.

(icnerativc appendages present.

Legs hairy, the first |)air the smallest ; 41 pairs.

Length about 20 millim.

Loc. A single (?cJ) example from Ashinoju, Japan {Hoist

CoU.).

1 am rather divided in opinion as to whether this species

should be referred to MecistocephaJus or Geophilus] and since

there is only one specimen, I refrain from putting it to the

necessary anatomical examination of the mouth-parts to settle

the point. But since I can detect no definite external cha-

racters which absolutely sever it from Geophilus^ and since

there is no trace of the thickening of the inner edge of the

pleura of the raaxilli pedes, such as is seen in the other species

of Mccistocephalus, and the basal plate is wider than in that

genus, I decide to refer it provisionally to GeophHas.

Possibly it is a young example of Mecistocephalusi]

Orphnceus hrevilahiaius (Newp.).

Loc. Hong Kong (•/. J. Walker).

DIPLOPODA. (Millipedes.)

Suborder POLYDESMOIDEA.

Family Polydesmidae.

Orthomorpha rosei'pes, sp. u. (PI. XI. figs. 2-2 c.)

^ .
— Colour. Head and upper surface of body pitch-black,

fading to ferruginous on the under surface ; keels and caudal

process light yellow ; antennae ferruginous, with black apical

segment; legs reddish yellow, with nearly white tarsi.

Antenmp longish, slender; segments 3, 4, 5 long and sub-

equal, 2 and 6 shorter but about equal.

Segments coriaceous above, not jwlished ; the transverse

sulcus faint but long, beginning on the fourth and just visible

on the eighteenth ; the constriction not beaded ; the keels

rising above the middle of the side, small, with rounded

anterior angles, and the posterior scarcely produced even at

the hinder end of the body ;
the keel of the second segment

large, below the level of that of the first and third, rounded

in front and behind. Caudal process rather wide, truncate,



354 Mr. 1\. I. Pocock on Chilopoda and Dqylopoda

with an acute anterior spine on each side and four tubercles

round the distal extremity. Anal sternite triangular, with two
very large tubercles on each side. Lateral surface of segments

very finely granular, much more coarsely so in front, the tracheal

tuberosities prominent ; the inferior keel strong on the anterior

segments, but gradually dying out towards the hinder end of

the body, just visible on the seventeenth ; even on the fourth

segment it is represented by a flattened excrescence, projecting

behind the posterior stigma.

Sterna normal, not spined, that of the eighth with a long

linguiforra process directed downwards and a little forwards.

Legs longish, hairy ; femur longer than the tarsus, about

twice as long as trochanter, but not twice as long as the tibia,

which is only a little shorter than the tarsus j a tuft of white

hairs on the apex of the lower surface of the trochanter, and
the last two segments thickly clothed beneath with white

hairs ; claw conspicuous.

Copulatory feet long, slender, the terminal portion bent

strongly downwards, terminating in an external short, truncate,

spatulate piece, with the flagellum and its sheath rising on

the inner side of this, both being strongly curved and

directed inwards, downwards, and outwards ; the flagellum

simple, the sheath apically bifid, with two short processes

near its base.

Length 44 millim. ; width across keels 5, width between

the keels 3"5.

Loc. A single male example from Chusan Island (/. J.

Walker).

l^Orthomorpha gracilis, C. Koch.

Loc. Great Loo-Choo {IJolst Coll.).']

[Strongglosoma Swinhoei, sp. n.

$ .— Colour black or very deep brown, the posterior half of

each tergite with a yellow transverse band, which (except on

the first four segments) spreads on to the posterior half of

the keel ; antennse black ; legs black distally.

Body nearly smooth, polished, finely striolate above, the

first tergite subgranular ; keels very small, situated above the

middle of the sides, defined above by a sulcus, without distinct

anterior and posterior angles ; that of the second segment
below the level of those of the first and third, with its anterior

angle strongly produced ; almost absent on the nineteenth ; the

transverse sulcus beginning on the fifth and extending to the
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ei«j;liteeiith segment, not beaded. The sulcus marking the

constrictifin not sculptured.

Coudal process truncate, triangular, not conspicuously

tubercular.

Anal stermle oval, the two tubercles not projecting beyond
the edge.

The lateral surface lightly wrinkled, the inferior keel

distinct to the hinder end of the body, crescentic.

The sterna^ except at the anterior end of the body, with

two pairs of backwardly directed blunt spines, one at the base

of each leg.

Legs with distinct claws, normally hairy ; femora about as

long as the tarsi, twice as long as the trochanters, but not

twice as long as the tibia?.

Length 35 millim. ; width across keels 3 8, width between
keels 3.

Loc. A single female example from Chee Foo [Sivinhoe

Coll).

Tliis species is perhaps allied to the Japanese Oxyurus
flavo-Umhatus of L. Koch (Verh. z.-b. Wien, xxvii. p. 795,

1878), but the latter seems to have better developed keels

and to be differently coloured ; for the keels, including those

of the first segment, are said to be yellow, whereas in this

new form the tirst tcrgite is not yellow laterally and only the

posterior portion of the keels of the rest of the segments is

this colour.

In colouring S. Swinhoei presents a strong likeness to two
other sjjecies, namely S. transverse-tceniatum of L. Koch, from
Australia, and S. Phipsom, Pocock, from India. But in

neitlier of these two species are the sterna spined ; moreover,

in I'/iipsoni the first tergite is entirely bordered with yellow,

and in transverse-ticniatuin the yellow band on the tergites

does not extend on to the keels.]

\^Strongylosoma Holstii, sp. n. (PI. XI. fig. 3.)

? .— Colour. Head and antennas black, the segments with
yellow just above and on the keels, and a large yellow spot

on the middle of each ;
this j^ellow spot extends on to the

anterior part of the segments, and tlius the series of them
forms a continuous median dorsal stripe ; the lateral surface

black above, yellow below ; legs and sterna yellow.

AntenncB incrassate, with segments increasing in length

from 2 to 6, the sixth being noticeably longer than the

second.

Body smooth above ;
the keels small, just above the middle
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of the side, without any anterior angle, and the posterior

angle scarcely spinit'orm even quite at the hinder end of the

body, and not projecting beyond the posterior border of the

somites, rather deeply excavated for the pore ; those of the

second segment below the level of those of the first and third,

larger, with squared angles. The transverse sulcus extending

irom the fifth to the eighteenth segment, not beaded, but the

furrow separating the anterior and posterior halves of the

segments finely beaded ; caudal process, anal sternitej and

sterna of the other segments normally formed. The lateral

surface of the segments smooth, the inferior keel practically

absent on the segments succeeding the fourth.

Legs distinctly clawed ; femur nowhere twice as long as

the trochanter or tibia, sometimes only a little longer, and

barely twice the length of the patella.

(^ .— Smaller and thinner than the female, with the keels a

little larger and a prominent process on the sternum of the

fifth segment.

Tarsi of anterior legs more thickly hairy below.

Coj)ulatory feet rather short ] the flagellum and its sheath

distinct almost from the base ; the sheath twisted on itself like

a corkscrew, and giving the appearance of being itself divided

into two branches and terminating in a divided apex.

Length of female 20 millim., width across keels 2 ; of male

15-5, width 1-5.

Loc. Great Loo-Choo (Hoist CoU.).'\

Polydesmus Moorei, sp. n. (PI. XI. fig. 4.)

Colour fuscous on the middle of the dorsum, paler on the

keels, fuscous beneath the keels ; sternal surface flavous ; legs

flavous, with the distal segment fuscous ; antennge fusco-flavous,

the three distal segments fuscous.

Antenna; incrassate ; segments 1 and 2 about equal, third

more than twice the second and about twice the fourth ; fourth

to sixth gradually increasing in length and thickness, the

latter shorter than the third.

Body nearly flat, smooth, polished, wide, not manifestly

narrowed in front or behind ; the first tergite distinctly sculp-

tured, wide, much wider than the head, with a distinct keel,

of which the anterior angle is rounded and the posterior

nearly squared. The rest of the segments with strong

sculpturing ; the keels very wide, those in the middle of

the body wider than long, nearly oblong anteriorly, the

posterior border of the fifth in approximately the same
straight line as the posterior border of the tergite ; the border
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becomes gradually and sli^ditly more and more emarginate

towards tlie hinder end of the body, but is never strongly so,

for it is only in about the last four keel-bearing segments

that the posterior angle of the keel is [)roduced into a point

Avhich surpasses the posterior border of the tergite ; the lateral

border of the keels very lightly convex and very finely denti-

culate, the anterior angle rectangularly or posteriorly obtusely

rounded; the anterior border very lightly sinuate, being

lightly convex in its basal half and nearly straight in its distal

half, the upper surface of the keel sculptured. The caudal

process with a spiuiform tubercle in the middle of its length,

the tip truncate. Anal sternite not distinctly tubercular.

Legs stoutish ; femur a little longer than the trochanter,

but distinctly shorter than the tarsus ; tibia much shorter

than trochanter, almost twice as long as patella, but barely

(except on the last somite) half the length of the tarsus.

Total length 17 millim. ; width across keels 3*3, between

them 1-8.

Loc. Da-zeh Valley, 60 miles inland of Sam-Moom Bay,

Che Kiang, China [Bassett- Smith).

Polt/desmus paludicola, sp. n. (PI. XI. fig. 5.)

Very nearly allied to the preceding species in all its cha-

racters, but with the sculpturing stronger and the keels much
narrower, being in fact in the rriiddle of the body scarcely

Avider than long, with the anterior border not sinuate but

straight. The colour, too, is more of a miiform slate-grey,

there being less red about the keels and less fuscous on the

legs and back.

Length 15 millim. ; width across keels 2*6, between

keels 1'6.

Loc. Wo Lee Lake, 25 miles S. of Ningpo {Bassett-Smith).

[PolT/desmus compactus, sp. n. (PI. XL fig. 6.)

Colour a slate-grey, slightly tinged with red ; margin of

the keels reddish ; legs reddish yellow.

{Antenna; fractured.)

The keel-bearing parts of the segments in contact, the keels

overlapping each other. The dorsal surface polished ; the

first tergite large, not sculjitured, its anterior border evenly

convex, its posterior border very lightly emarginate mesially,

and at the sides directed obli(juely forwards, its angle acute.

The rest of the segments nearly flat above, lightly convex;

the sculpturing into polygonal areas is weak and does not
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extend on to tlie keels ; keels with widely rounded, strongly

convex anterior angles, very finely denticulate lateral edges,

and concave posterior edge ; the posterior angle acutely pro-

duced, even as far forwards as the fifth projecting beyond the

posterior edge of the tergite. Caudal process narrow, trian-

gular, truncate, with two spiniform tubercles on each side near

the base. Anal sternite trifid, the two tubercles projecting on
each side beyond the posterior edge.

The sternal areas rather high, conspicuously sulcate trans-

versely ; the distance between the posterior coxee equal to the

length of one of them.

Legs as in P. dentiger.

Length 29 millim. ; width across keels 5, width between
keels 2-7.

Loc. Tsu-Shima [Hoist Coll.).]

[Polydesmus dentiger^ sp. n. (PI. XI. figs. 7-7 ^.)

Colour as in P. compactus, but without the reddish tinge.

Antennce long and slender; first segment half the second,

second nearly half the third and about equal to the fourth,

which is a little shorter than the fifth, but about equal in

length to the sixth, but thinner.

Body much thinner than in compactus, with the sculpturing

more strongly defined^ being visible on the first tergite, and
on the nineteenth passing into ridges which project as spini-

form processes beyond the edge of the plate. The keels

smaller, with the anterior angle in all but the anterior seg-

ments not projecting forwards, but widely and obtusely

rounded ; the lateral margin finely denticulate ; the posterior

angle acute, spiniform, and from the fifth segment projecting

beyond the edge of the tergite ; the posterior margin bearing

a strong triangular tooth, which is separated by a deep notch

from the angle of the keel.

Anal tergite not so distinctly denticulate as in compactus^

but the sternite distinctly bifid owing to the large size of the

lateral tubercles.

Sternal areas almost as in compactus, but those at the hinder

end of the body are less compressed, so that the space between
the basal segments of the legs of the last pair is considerably

greater than the length of one of the said segments.

Legs covered with fine white hairs ; tarsus much the longest

segment, longer than the femur by about one third of its

length ; femur correspondingly longer than trochanter, which
is quite three times the length of the coxa and almost as long

as the patella and tibia taken together, the latter not very
unequal.
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Length 27 niillim. ; width across keels '6'S, width between

keels 2-6.

Loc. Ashinoju, Japan {Ilolst Coll.).']

These four species may be recognized as follows :

—

a. Of large size, with long legs and antenna* ; the annl

sternite t'uniit*hed with two very large tubercles;

the anterior angles of the keels rounded and
convex,

n'. The anterior border of the keels convex and
produced forwards beneath the keel of the pre-

ceding segment, the posterior border evenly
arched ; very wide . . compactus, sp. n.

b\ The anterior border of the keels not produced
forwards, but running backward from their

point of origin ; the posterior border armed with

a triangular tooth ; much naiTOwer denttger, sp. n.

b. Not so large, legs and antennae shorter ; anal

sternite oval or convex, not bifid ; anterior angles

of the keels squared.

a^. Keels very wide, with the anterior border con-

vex in its basal half Moorei, sp. n.

b^. Keels much narrower, the anterior border

straight or nearly so from the base to the angle, paludicola, sp. n.

Polydesmus cruentatus, L. Koch (Verb. z.-b. Wien, 1878,

p. 795), from Japan, appears to belong to the same category

as P. compactus and dentiger, inasmuch as its author mentions

the enlarged tubercles on the anal sternite. In measurements
it agrees closely with dentiger ; but no tooth is described as

occupying the posterior border of the keels, while from com-
2mctus it seems to be separable by its more slender build and
by the sculpturing of the first dorsal plate.

Fontaria lacustins, sp. n. (PI. XI. figs. 8-8 b.)

Colour (? faded) pale yellowish white throughout.

Terga smooth, laterally above the keels lightly wrinkled or

coriaceous ; keels rather large, the anterior angle rounded,

the posterior rectangular or acute, but not dentiform ; the

anterior edge of the keel with a small basal shoulder, the

posterior edge emarginate, with a larger basal shoulder.

Sterna and coxje of the legs studded with long hairs. Anal
sternite furnished with a median backwardly projecting spini-

form process.

Cojmlatory feet diverging externally from tlie base, each

terminating in two processes—the inferior simple, pointed,

curved like an 8, the superior inwardly directed, bifid.

Length 20 millim. ; width across keels 3'5, width across

cylindrical part of segment 2"5.

Loc. Wo Lee Lake, 25 miles S. of Ningpo {Bassett- Smith).
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[Fontaria Holstn, sp. n. (PI. XI. figs. 9, 9 a.)

? ,— Colour olive-green, the middle of the dorsum slightly

paler, the borders of the keels and of the labrura, the distal

ends of the antennal segments, and the tarsi flavous.

Bodi/ smooth and polished, very slightly wrinkled just above

the keels; dorsum evenly arched from its summit to the edge

of the keel ; keels small, rising above the middle of the side,

directed slightly upwards and backwards, the posterior angle

spiniform ; the posterior border of the keels directed slightly

forwards in segments 1 to 6, and slightly backwards in

segments 14 to 19, the margin moderately thickened. Caudal
jjrocess triangular, apically truncate, and laterally bituber-

culate.

Anal stermte semicircular, bituberculate.

Legs with the spine slender, elongate, and acute.

(J
.—Less robust, but with larger keels.

Cojiulatory feet rather small, each dividing distally into an
anterior or upper and posterior or lower ramus ; the latter

pointed, strongly curved internally and furnished along its

inner edge with a series of long thickly-set hairs, the former

flattened antero-posteriorly and strongly curved when viewed
from the side, shorter than the other.

Length of female 47 millim. ; width across keels 9*5, across

cylindrical part of segment 7.

Length of male 47 millim. ; width across keels 9, across

cylindrical part of segment 6.

Loc. Great Loo-Choo [Hoist Coll.).]

[Fontaria neptunus^ sp. n. (PI. XL fig. 10.)

(^ .— Colour pale yellow ; lower surface, antennse, and legs a

uniform pale colour ; an olivaceous spot on the front of the

head and two connected by a transverse band on each segment,

the cylindrical part of each segment clouded above with yellow,

a central spot being darker.

Copulatory feet resembling in construction those of the

preceding species ; the two rami, however, closer together,

and each of them is tridentate at the apex.

Length 40 millim. ; width across keels 7*5, between
keels 5*5.

Loc. Great Loo-Choo [Hoist Coll.). Several male
specimens.

This species differs from the preceding in being slightly

smaller, differently coloured, and in having the copulatory

foot differently formed.]
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[Fontaria vartala, sp. n. (PI. XI. figs. 15, 15 a.)

(J.— Colour, Upper surface rather thickly clouded with

fuscous, with a clearer spot on each side above the keels

;

the keels and the posterior border of the tergites, the legs,

antenna, and lower surface flavous ; a fuscous patch on the

face.

Allied to the two preceding species, but with the keels a

little larger and rather more produced posteriorly.

Copulatory feet terminating in two nearly contiguous, un-

divided, pointed, strongly curved processes.

Length 29 millim. ; width across keels 6, across cylindrical

part of segment 4.

Loc. Great Loo-Choo {Hoist Coll.). A single specimen.

Differs from the two preceding in colouring, size, shape of

keels, and structure of copulatory feet.]

[Fontaria coarctaf.aj sp. n. (PI. XL fig. 11.)

Colour (dry example) almost entirely pale testaceous, the

segments at the hinder end of the body tinted with yellowish

red.

The segments of the body not pressed together with con-

tiguous keels : the keels above the middle of the sides

moderately large, with the anterior and most of the posterior

angles rounded ; the posterior angles nowhere acute and only

projecting backwards beyond the border of the tergite in

about the seven posterior keel-bearing segments ; the keel-

bearing area lightly impressed transversely on its upper

surface ; the caudal process not laterally spiniform, but

apically distinctly bifid ; the anal sternite posteriorly spini-

form, as in F. lacustris.

Legs with long spines ; the distance between the posterior

C0X32 greater than the length of one of them.

The copulatory foot enormously long and slender, completely

curled backwards upon itself, with a distinct spine on its inner

surface just before the bend ; on its outer side near the end it

bears an elongate inwardly directed lamina, which ends

distally in three processes, two short and contiguous and one

longer and curved ; the end of the organ is divided into

three processes, the internal being styliform, the median
stout, more or less spatulate and l)ifid, and the external thin,

compressed, pointed at the apex, and furnished with an acute

process in front of the apex.

Length about 40 millim. ; width across keels 6, width
between keels 4.

Loc. Japan (./. H. Leech). A single male example.
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This species is very nearly related to F. Doenitzi of Karsch
(Zeitschr. Naturwissen. (3) v. p. 848, 1880), which is also a

Japanese form. The two agree apparently in length, in proxi-

mity of the keels, colours, and in a general way in the form of

the copulatory apparatus ; but in Karsch's description of this

latter structure no mention is made of a spine halfway along

the length of the organ, and the apex is said to be acute,

without any word to imply that it presents the complicated

trifurcate extremity presented in this new form.

Fontaria Martensii, Peters (Mon. Ak. Wiss. Berlin, 1864,

p. 536), from Yokohama, is, like Doenitzi^ unknown to me;
but judging from its description and from what Karsch {loc.

cit.) has said about it, there seems to be no reason for

supposing it to be identical with any of the species described

below.]

\_Fontaria, sp.

Loc. S.E. Corea {Alfred Carpenter).]

[Fontaria, sp.

Loc. Tsu-Shima {Hoist Coll.).']

These two species are represented in the collection by soli-

tary female examples. I consequently refrain from describing

them.

I have entirely failed to identify the following species of

Polydesmidse :

—

1. Strongylosoma carinulatum, Motschulsky, Bull. Nat.

Mosc. xxxix. (1866) p. 200. From Japan.

2. Strongylosoma japonicum, Peters, Mon. Ak. Wiss.

Berlin, 1864, p. 536. From Yokohama.
3. Paradesmus pehinensis, Karsch, Arch. Nat. 1881,

p. 39. From Pekin. Certainly differs from any
that I have described in the granulation of its first

tergite.

4. Oxyurus flavo-UmhatuSj L. Koch, Verb. z.-b. Wien,
xxvii. p. 795. From Japan.

5. Oxyurus rosulans, Tomosvary, Term. fUzetek, ix. p. 69.

From Japan.

I have not seen a single example of the genus Oxyurus
from the Chinese region. Perhaps the species named rosulans

is a Fontaria.
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Suborder I u l o i d i: a.

Family Cambalidae.

In vol. xxxiil. of the Ann. Mas. Genova, pp. 388-389, I

proposed to unite the genera Cambala, Gli/phiulus, and Trachy-

iuhis. But provisionally, at all events, perhaps they may be

recognized until more intermediate forms come to light. More-
over, I have thought it admissible to add two more genera to

the series. The five that are now known may be recognized

by the following key :

—

a. The segments of the body furuished with as

many as 20 longitudinal crests, the crests on
each side extending to the base of the legs

;

tirst tergite at most only carinate behind

;

with 4 or 5 crests on the dorsum of the

segments,

a'. With 4 dorsal crests, the median one obso-

lete ; all the crests undivided, the areas

between them smooth and polished Cambala, Gray.
Type annulata (Say),

fc". "With 5 dorsal crests lying between the pore-

bearing crests,

a*. First tergite as in Cambala, not carinate

above Caynbalopsis, no7.
Type calvus (Poc).

P. First tergite carinate above in its posterior

half Trachyiulm, Pet.

Type ceylo7iicus (Pet.).

b. Segments furnished with from 9 to 12 keels,

the area above the base of the legs not keeled

;

first tergite completely covered with carinas

;

with 3 (4) crests on the dorsum of the seg-

ments,

a'. Segments with 11 (12) bituberculiform

crests—three on each side bt'low the pori-

ferous crest, and on the dorsal area three

tubercles behind and four in front Gb/phiulua, Gerv.
Tj^e granulatus, Gerv.

fc'. Segments with only 9 crests, three between
the poriferous crests and two on each side

below them Cambalomorpha, nov.

IjT^eformosa, sp. n.

The genera Cambala and Trachyiulus contain, I believe,

but one species each. In addition to calvus, I refer to Cam-
hahpsis the Sumatra species caveniicola and dentata recently

referred by me to the genus Cambala. Cambalomorpha
contains the three enumerated below.
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Gamhalomorpha formosa, sp, n.

Colour mostly orange-yellow, with a wide black band on
each side extending from the second segment to the end of

the body ; the upper half of the head and of the second, third,

and fourth segments fuscous, but the first tergite or coUum
entirely yellow ; antennae and the distal half of the legs palely

fuscous.

Head smooth ; eyes composed of about nine ocelli arranged

in two rows.

Collum furnished with nine complete high keels, extending

from the anterior to tlie posterior margin. On the rest of the

segments the so-called keels are represented by two transverse

rows of tubercles, of which the tracheal tubercle is the largest

and rounded at the summit, while the rest are lower and more
spiniform ; there are nine rows of these tubercles or carinas,

three rows lying between the tracheal carina and two on each

side beneath it ; the areas between the keels are densely

sculptured with impressions which form anastomosing ridges

arranged in a reticulated pattern ; the cylindrical part of the

segments are densely punctured in front, but behind they

have the appearance of being gouged out into longitudinal

furrows.

Anal tergite with a single median dentiform tubercle,

sculptured with a widely rounded posterior border, which
distinctly overhangs the valves ; valves sculptured, hairy,

impressed on each side of the borders.

Legs hairy.

Number of segments 72.

Length about 50 millim.

Loc. Hong Kong {J. J. Walker).

C.formosais most nearly allied to C. Dorice, Pocock (Ann.

Mus. Genov. (2) xiii. p. 389), from Pegu. It resembles that

species in having more than one series of ocelli, the collum
carinate above, and only nine rows of tergal keels, each keel

being completely divided into an anterior and a posterior

tubercle. It may be at once recognized from Dorice by the

fact that in the latter species the keels of the collum are

divided into an anterior and a posterior series.

The species of this genus known to me may be recognized

as follows :

—
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a. Keels on the colliiin entire, as in Glyphiulug ijranulatus . . fonnosa, yp. n.

b. Keels on the colliim diNnrled into au anterior and a

pusterior row.
a'. Eyes nearly obsolete, only about two ocelli on each

side of the hea^l Fe(S, Poc.
b^. Eyes well developed, 7 or 8 ocelli on each side of the

head DoricB, Poc.

Family lulidaa.

Paraiulas coreanus^ sp. n. (PI. XI. figs. 12, 12a.)

? .— Colour black (when dry banded with pale green), the

lower half of the face ochraceous ; antennae and legs testaceo-

fuscous.

Face smooth, with a strong transverse groove between the

eyes.

Collum with its inferior portion strongly narrowed and
reaching behind the gnathochilarium almost to the base of

the first pair of legs, the anterior border of this lateral portion

strongly emarginate, deeply sulcate, like the rest of the

segments. The rest of the segments with a very deep and

complete transverse sulcus, the area behind which is dorsally

elevated and for the most part smooth, but laterally it is

strongly striate or ridged nearly up to the pore in the front of

the body, but not so high behind, while the area behind it is

transversely ridged from summit to base and is furnished with

a fine median dorsal carinule. Pores conspicuous, situated

above the middle of the body and nearly halfway between

the sulcus and the posterior border.

Anal tergite scarcely at all produced behind, its posterior

border being widely rounded ;
valves convex, with edges not

compressed ; sternal plate widely convex.

J .—Thinner than the female, the collum laterally stouter,

the second segment of the mandible squared and notched, and

a small tooth-like outgrowth on the promentum of the gnatho-

chilarum ; the legs of the first pair long, thick when seen

from behind, but rather slender in profile. The protruded

portions of the copuUitory apparatus consisting of two pairs

of processes—an anterior, each half of which is thickly clotiied

internally and for half its length externally with long setaj,

and a posterior pair, which consists of two simple, shorter,

tongue-like pieces.

Number of segments in female 58, in male 55.

Length of femab 46 millim., width 3.

Length of male 39 millim., width 2.

Loc. JS.E. Corea {Alfred Carpenter).

Ann. (£• Mag. N. Hist. Ser. 6. Vol. xv. 25
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Anaulaciulus, gen. nov.

Ocelli conspicuous ; forehead with punctures. Pores

behind the sulcus, and receding further and further from it

towards the hinder end of the body, not touching it even on
the sixth segment. The division hetioeen the halves of the

segments very faint on the sumviit of the dorsum on segments

2 to 5, on the rest of the segments only extending as a faint

crenidate ridge laterally a little higher than the ]iore. The
posterior half densely and closely striate; the whole of the dorsal

area of the segments sulcate, except just the anterior covered

portion ; the lateral portion of the anterior half also finely

striolate longitudinally. Caudal process short, just sur-

passing the valves.

^ . With the first legs hook-like and without processes on
the coxas of the second.

Anaulaciulus paludicola, sp. n.

Colour brunneo-flavous, with three distinct longitudinal

black bands, one running along the middle line of the back,

the others on a line with the pores on each side ; head clear

yellow below, infuscate above, with a darker band between

the eyes ; first segment with a darker anterior border ; legs

flavous ; segments of antennae distally infuscate ; anal tergite

fuscous, valves paler.

Eyes composed of about 7 rows of ocelli. First tergite finely

striolate along its posterior border, above the lateral angle the

stria^, extend from anterior to posterior border ; segments 2 to

6 distinctly striate above. Tlie pores at the hinder end of the

body separated from the divisional line between the segments

by a space which is equal to at least twice their diameter.

Anal valves not margined, hairy, scarcely surpassed by the

caudal process, which is rectangular.

Number of segments 64.

Length 30 millim., width 2 ; of immature male with last

five segments apodous, length 20 millim., width 1'5.

Loc. Wo-Lee Lake, 25 miles S. of Ningpo {Bassett-Smith

Coll.).

lulus (?s. s.) vallicola, sp. n. (PI. XL fig, 13.)

Colour. Body longitudinally banded as in sabulosus, Linn.,

but the flavous stripes wider and occupying the whole of the

dorsal area, except for the narrow median series of black

spots; the lower half of the lateral surface of the segments
flavous, although more or less clouded with fuscous ; the
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black stripe separating this lower flavous area from the dorsal

flavous stripe narrow, consequently the body might with some
accuracy be described as flavous, with three black bands

;

these throe black bands fusing together anteriorly, so that the

front of the body, i. e. about tiie first three segments, and the

upper half of the head are fuscous ; a darker band between

the eyes ; lower half of head and legs fulvous ; anal segment

fuscous ; antennaj infuscate, pale at the base.

Eyes well developed, composed of six transverse rows of

ocelli.

Jlead smooth, without frontal seta?.

Antenncc practically as in /. sabulosus.

First segment larger tiian in sabulosus, its lateral angle

much less narrowed, with its thickened antero-lateral border

not emarginate ; the lateral portion also striate right across,

with fine striae extending along the posterior border up to the

summit; second segment also larger than in sabulosus, its

inferior portion much larger and produced forwards towards

the mandible. The rest of the segments closely and densely

striate from base to summit ; most of the strife complete, i. e.

extending from the sulcus to the hinder border, some of them
falling short ; on segments 2 to 6 the two striae on the summit
sensibly diverging from before backwards, and leaving a

triangular space, which on the posterior segments becomes

filled in with stria3. Pores at anterior end of the body close

behind the sulcus, though barely touching it, posteriorly

gradually receding, until at the hinder end the space between

the two is greater than the diameter of the pore ; the sulcus

scarcely sinuate opposite the pore. The anterior half of the

segments only finely striolate.

Anal valves and sternite as in /. sabulosus.

Caudal process acutely angular, but only surpassing the

valves a little, not upturned apically.

Legs as in /. sabulosus.

Number of segments 59.

Length 31 millim., width 2"3.

Loc. Da-zeli Valley, Che Kiang {Bassett- Smith).

Family Spirobolidae.

Spirobolus Walkeri, sp. n. (PI. XL figs. 14, 14 a.)

^.— Colour deep olivaceous, with the posterior border of

the segments yellowish red ; the anterior border of the eollum

and the posterior half of the caudal process yellowish red
;

antennjE and legs fuscous, in young examples yellowish; the

anterior two pairs of legs alwaj^s yellow.
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Head stiiolate-punctate and mesially sulcate below, finely

stiiolate above, with from 3 to 6 labval pores on each side;

eyes large, separated by a space which is rather less than

twice a diameter, composed of six transverse rows of ocelli.

Antennoi short, when extended laterally not reaching the

posterior border of the coUum.
CoUum punctulate and striolate above, laterally narrowed

to an angle of about 45°, the apex rounded, the anterior

margin obliquely cut away from a point nearly on a level

with the eye, sulcate, the second segment projecting below

the level of the first ; the rest of the segments longitudinally

striate halfway up to the pore on the anterior segments,

and not so high posteriorly ; the upper surface very closely

and finely transversely striolate in front and densely punctu-

late and lightly longitudinally striolate behind ; scobina

absent ; the transverse sulcus is very weak laterally and

absent on the dorsal surface, it scarcely ascends, in fact, above

tlie pore. The^o?-^ rather small, just behind or almost upon

the transverse sulcus, above the middle of the side. Sterna

striate.

Anal tergite produced into an acute or rectangularly angled

process, which just covers, without overlapping, the summit
of the valves

; valves with rather strongly compressed borders,

lightly punctulate ; sternal plate obtusely angled.

Legs longish, with a single seta on the distal end of the

lower surface of each segment.

(J.—Thinner than the female, with the sixth and seventh

segments swollen and the legs longer ; the distal segments of

the legs of the third to the seventh pairs interiorly produced.

Copulatory apjjaratiis on the same type as that of S. americce-

borealis'j the unpaired median lamina with very slender arms,

the inferior angle produced into a truncate subcylindrical

process projecting between the two halves of the anterior

lateral laniinse; the latter short, with straight inner border',

and widely but unevenly convex latero-inferior border ; the

posterior lateral lamina strongly convex externally, lightly

concave internally, with its apex narrowed and bent into a

strong hook
;

protrusible portion very stout and long, con-

sisting of four distinct externally convex and internally

hollowed segments, from the second of which there projects

inwards a sclerite which ends below in an inwardly directed

pointed process, while the distal is pointed, fringed in front

with a series of short hairs, and is furnished apically with a
short tongue-like process.

Number of segments in female 50 to 51 and 56 ; in male
49 to 53.
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$ . Length 82 millim., width 8.

cJ. Length 85 millim., width G'3.

Loc. Chusan Island [J. J. Walker^ 2 (J , 2 ? ) ; Da-laen-

Saen, 30 miles S.W. ot Ningpo, 500-2500 feet alt. (/. J.

Walker, 1 ? ).

The examj)le from the latter locality has fifty-six pairs of

legs, but otherwise does not appear to differ from those that

were taken at Chusan Lsland.

This S])ecies is evidently nearly allied to S. exquisitus of

Karsch (Zeitschr. Xaturwissen. (3) vi. p. 57) from Pekin ; but
Kavsch says of the latter :

" annuUs profunde segmentatis"
and asserts that the pores are situated " ante sulciun sat pro-
funduvi longitudinalem partis posticce.^^

In >S'. Walkeri, however, there is only sometimes a trace of

this latter sulcus, and the transverse sulcus, which Karsch
describes as profound, is entifcly obsolete dorsally and very
weak at the sides.

Spiroholus Bungii of Brandt, also from Pekin, may be
identical either with exquisitus or WaJkeri. In fact, were it

not for the difference of locality, I should scarcely liave felt

justified in describing Walkeri as distinct from Bungii.

Supplementary Note upon Ilerr Verhoeff^s Subdivisions

of the so-called Genus lulus,

I feel that I cannot altogether pass over the genus lulus

witiiout commenting upon a revision of the group that Herr
Verhoeff has recently proposed (Zool. Anz. xvi. p.47y &c., 1893

;

and Verh. z.-b. Ges. Wien, 1894, pt. ii. ]). 137, &c., 1894).

The anatomical part of this work is, it seems to mo, worthy
of all praise ; and I cannot but congratulate the author upon
the industry and perseverance he has shown in elucidating

many points of morphological importance. But his supreme
disregard for, or entire ignorance of, the fundamental principles

of zoological nomenclature is certainly astonishing. It has

resulted, moreover, in tije creation of an innnense amount of

wholly unnecessary contusion, the unravelling of which will

prove to be a task of no small difficulty. I have here taken

upon myself to attempt to correct some of the more glaring

errors, in order that they may penetrate no further into litera-

ture. Firstly, liowever, to avoid ambiguity, 1 venture to lay

down the following pn>j)ositions, which, I take it, will be

generally admitted by most thoughtful systematic workers :

—

A genus must contain one of the species originally referred
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to it by its founder. For jiurposes of nomenclature generic

and subgeneric terms are equivalent. If a genus be split into

two or more subgenera, the subgenus which contains the type

species of the genus must receive the generic name. A generic

or subgeneric name must not be consigned to oblivion on the

grounds that the species referred to it prove to be capable of

tiner division ; nor yet upon the grounds that the character

upon which it was based proves in itself to be not of generic,

or subgeneric, or even specific value. It can only be finally

sunk as a synonym when it has been shown that its type

species possesses no otiier character of generic or subgeneric

importance. And, lastly, when a generic name has once

been published by an author, neither he nor anyone else has

the power to replace it by another, unless preoccupied, nor

yet to transfer it from one set of species to another.

Herr Verhoeff seems to me to have disregarded all these

rules ; nor has he been careful to avoid the use of names
already in vogue. An instance or two will illustrate my
meaning:—The tjpe of lulus, hinn.j must he either sabulosus

or terrestris ; but neither of these species is referred to lulus

by Verhoeff. The sjDccies named lulus foetidus by Koch
received the subgeneric name Unciger from Brandt ; but, for

no valid reasons, Verhoeff proposes Oncoiulus for the same
species. The genus Pachyiidus of Berlese is adopted, but it

is divided into two subgenera

—

Meguiulus and Acanthoiulus
;

but Megaiulus is equivalent to Par.hyiulus, and Acanthoiulus

was used over fifty years ago for perhaps the best-marked

g-enus in this same group of Diplopoda. Leptoiulus includes

fallax of Meinert, which is the type of Ophiulus of

Berlese ; and since it appears to be admitted tliat triline-

atus, Koch, the type of Leptoiulus, is congeneric witii

fallax, it is clear that Leptoiulus is a synonym of Ophiulus.

Brachyiulus of Berlese and Anoploiulus, Verhoeff, are syno-

nyms, because they have the same type species, pusillus,

Leach; and Leucoiulus is similarly synonymous with Alla-

iulus, &c., &c. To pursue furtiier the inquiry as to the

stability of the other genera and subgenera proposed would be

beyond my present purpose ; but the following table will, I

think, show, at all events approximately, the genera and sub-

genera of European lulidaj.

I may add that, since Herr Verhoeff has not seen the

necessity to state which species out of a number is the type of

a genus or subgenus, I have here ventured to save him this

trouble by selecting the first.

1. luLUs, Liun. {= Ommatoiulus, Latz. ; Archmliis, Berl. j Mesoiidus,

Verb. 1893, not 1894 ; Bothroiiilus, Verh, I894j.

Type sabulosus, L.
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2. Unciokr, IJmndt, 1841 {=Oucoiiilu.'<, W-rh.).

'ry\ie /(I tidiis, Kocli.

."{. Allaiulus, Koch, 1847 {= Leucoiult<s, Verh.),

Type nwlyhdimts, Koch.

4. PAniYiiLUS, Berl. {= Me(jaiulm, \erli.).

Type variuH (Fabr.).

5. (Xew name wanted) ( = Ac(nithviulux, Verb., preoccupied).

Tvpe/w.sri/jes, KocIi.

(J. Oi'HiuiAS, Berl. {= LeptohtJus, Verb.).

Type/fl//a,?', Mein.

7. BnACHYiULCS, Berl. (=^-1;<o;>/o?k//m, Verb.).

TyT^e pusillus, Leacli.

8. DiPLOiui.us, Berl.

Type rujifrons, Koch.

i). Mksoiulus, Jierl. (not Mesoiulus, Verb.).

Type paradoxus, Berl.

10. TvpuLOiuLus, Latz.

Type psilonotus, Latz.

11. MicRopoDiULus, Verb. (= Ophiulus, Berl., in part).

Type liguUfcr, Latz.

\'2. Xk.stoiulus, Verb.

Type hlaniuloides, Verb.

1.3. Cryptouias, Verb.

Type italicus, Latz.

14. Cylindroiulus, Verb. { = Diploiulus, Berl., in part).

Type silvarum, Mein. {=punct(itus, Leach).

15. Chrom.\toiull's, Verb.
Type podahrus, Latz.

10. Pai.^oiulus, Verb. (=Eleutheroiulus, Verb.).
I'yjie Oliveirce, Verb.

17. IlKMipoDruLUS, Verb. (= Mesoiulus, Verb. 1894, not 189.3; not
Mesi^iuhis, Berl. 1885).

Type Kurschi, \'erb.

18. Taciiypodoiulus, Verb.
Tj-pe albipes, Kocli.

EXPLANATION OF PLATE XL
F);/. 1. firophiliis{?) Ilohlii. 1 lead and niaxillipedes from above.
Fi(f. 1 a. Ditto. Anal somite from below.
Fifj. 2. Orthomorpha rosripes. E.xtemal aspect of copulatorv foot.

Fig. 2 a. Ditto. Apex of the same.

F'iff. 2b. Ditto. Caudal process (tubercles exaggerated).
Fi(/. 2 c. Ditto. Anal sternite.

Fiff. .3. Strongyhsoma JIoMii. Left copulatory foot froTn bulow.
Fig. 4. Poh/dt'smiis Monrri. Keel of twelfth .segment.
Fig. 5. Vtilijdcsmits pahtdicola. Keel of twelfth segment.
F^lg. <"'. Polydesmus compm-tiis. Keel of tenth segment.
i-'iV/. 7. Polydesmus dentlgvr. Keel of eleventh segment.
Fig. la. Ditto. Antenna.
Fig. 7 b. Ditto. Anal sternite.



Fig.
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wider one throuf^fh the cell, and another nearer the base,

black. Head above black, spotted with buff; thorax black,

with two lonp^itiulinal li^^ht bands on either side ; abdomen
above black, banded with olive, the extremity buff; palpi

beneath, thorax, abdominal bunds, hind surtuce of the coxa?,

and dorsal fringe of the hind tibiie orange-buflf, the rest of the

legs and antennaj black.

The tegumen of the male secondary organs is split into two
flattened lobes, beneath which is a cylindrical rod, which may
be part of the scaphium ; the harpes are upturned and end in

a rounded lobe with a serrate edge ; on the inner surface of

the dorsal edge is a small lobe directed backwards, and on the

inner surface of each harpe nearer the base is an elongated

lobe with a strongly serrated dorsal edge. These organs,

though differing in several details of structure, are similar in

the main features to those of Amenis pionia.

Exp. '2"2 inches.

Female similar to the male, but rather larger and with more
rounded wings.

Hob. Cajamarca, Peru, alt. 10,000 feet [0. T. Baron).

BIBLIOGRAPHICAL NOTICE.

The Fauna of British India, iacJiuUnr/ Ceylon and Burma. Pub-
lished under the authority of the Secretary of State for India in

Council. Edited by W. T. Blanford. Moths.— Yo\. III. By
G. F. Hajipson.

Notwithstanding the almost phenomenal speed with which one

volume of the 'Moths of India' has followed another, this third

instalment is in no respect inferior to the previous ones. The keys

to the subfamilies and genera evidence the author's unflagging

industry ; and the illustrations, prepared under his supervision,

demonstrate his perfect knowledge of the anatomical differences

upon which these divisions are based.

The present volume deals with the two remaining groups of

Noctuid;e—the Focillin» and Detoidinse,—also the three small

families, Epicopiidte, Uraniidte, and Epiplemida}, of which the author

remarks that they might perhaps be regarded as subdivisions of one

comprehensive family, the Uraniidte ; but by far the greater part of

the volume is occupied with the extensive family Geomctridae. In

his subdivision of this immense group of moths Mr. Hampson has

largely followed the classificatioii proposed by Mr. Meyrick for the

European genera of the family.

Unmoved alike by the open disapproval of one class of lepido-

pterists and the praise of another, Mr. Hampson, with true scientific

stoicism, has continued to treat both genera and species precisely

in the same way in this as in the previous volumes : all genera

Ann. (k Mag. N. Hist. Ser. 6. Vol. xv. 2G
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based upon secondary sexual characters are regarded as sections ;

all local races or supposed varietal forms are reduced to a dead level

as synonyms. Although it is certain that in this matter of syno-

nymy the author of the ' Moths of India ' will have many opponents,

and in the case of some species probably no followers, his action

must yet bo respected as an evidence of that indomitable self-

reliance, without which the completion of so arduous a task as a

comprehensive revision of the Indian Moths would have been quite

impossible. Mr. Hampson has expressed his own honest convic-

tions, and those who do not agree with the minor detail of syno-

nymy are not bound to follow his lead ; but in any case all true

lepidopterists must most earnestly desire that the ability which the

author has shown in bringing order out of chaotic confusion may
be recognized by the sanction of a fourth volume, to include the

Pyralidae. A. G. Butler.

MISCELLANEOUS.

The Irish Stoat distinct from the British.

By Olbfield Thomas and G. E. H. Bakreti Hamiltox.

[Preliminary note.]

There has always been a great deal of confusion as to the identity

of the single Irish member of the genus Putorius ; but the fact that

it has a long black-tipped tail has always been hitherto taken as

sufficient proof that it is a stoat (P. ermineus), and not, as the

natives call it, a weasel. The third alternative—that it is neither

—

seems never to have presented itself to anyone's mind ; but on a

careful comparison of specimens we have now come to the conclusion

that this animal is an insular interjnediate form, with some of the

characters of each of our two British species, and is not referable to

either of them.

It may be called

Putorius hihernicus, sp. n.

Intermediate in size between the two allied species. Light

colour of underside white, not yellowish ; not extending on to the

upi)er lip, much narrowed on chest and belly, and not extending on

limbs beyond the middle of the forearms and lower legs, the whole

of the hands and feet being brown with the exception of a few hairs

on the ends of the toes. Tail as in the stoat, but rather shorter.

Dimensions of the type (an adult male), measured in the flesh :

—

Head and body 228 millim. ; tail 88 ; hind foot 40 ; ear 21,

Basal length of skull 41-2.

Type from Enniskillen, killed Jan. 7, 1895; presented to the

British Museum by J. E. Harting, Esq.

A fuller account of this interesting animal, and our reasons for

distinguishing it, will appear in the ' Zoologist ' for April.



MisceUnneoiis. li 7

Dtsci-ijition of a niw Suctorial Millipedf sent front Trinldud l>if

Mr. J. H. Hart, of the Royal Botanical Gardens, Trinidiid. By
K. I. PococK.

In my report upou thi> Diplopoda of the West Indies, puldisheU

in Joiirn. Linn. Soc, Zool. xxiv., I enumerated on pp. 478-47f) four

species of suctorial Millipedes as beinjr known from the West-Indian
area. Three of these, belonpin"; to the genus Si/>honophora, were
from Cuba and St. Vincent, and the fourth, a iSijJionotus, was from
the latter island. No sjiecies had at the time been obtained in

Trinidad ; consequently Mr. Hart's recently received consignment
of a dozen specimens of a new species of this group was of consider-

able interest, the more so since they prove to belong to a genus,

SijiJioiiorJiinus, which is new to the Neotropical fauna.

This species may be called, in honour of its discoverer,

Sij^honorhinus Hartii, sp. n.

Colour (in alcohol) a reddish yellow, deeper at the anterior end ;

a distinct black band extending along the middle lino of the back
throughout the length of the body ; the keels of the segments a little

darker than the pale area on each side of the dark median band
;

the head reddish brown ; anteiiiur, rostrum, and legs pale yellow.

Ihad not pyriform, four-sided, being very abruptly narrowed at

the base of the rostrum.

Rostrum slender, elongate, only a little thicker at the base than
halfway up, a little more than half the length of the head.

Antetince thick, rather short, incrassate, the second segment a

little longer than the third, fourth, or fifth, and a little longer than
wide, the sixth barely thicker than the fifth and not quite twice its

length.

Body wide, the pleura) projecting beyond the tips of the feet, the

area of the tergal piece that lies below the keel or poriferous

excrescence nearly vertical. The elevated portion of the segments
clothed thickly with silky pubescence; the anterior lower part

coriaceous in front, granular behind.

Number of segments variable ; in the type 59, in others 50, &c.

Length of typo lb"5 niillim., width "2.

This species may be at once recognized from the Oriental members
of the genus by its variegated colouring and longer and thinner

rostrum.

On thi Dates of Shaw and Nodders ' Naturalist's Miscellany.'

This book is usually found bound in twenty-four volumes, with
dedicatory titlepages ; but considerable uncertainty has been felt

with regard to the actual dates of the species therein described for

the first time.

The ' Naturalist's Miscellany ' came out in parts, 287 of which
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were issued ; there were 1068 plates, of which 1004 were actually

published, the last four having been prepared, but the text never

written, owing to the illness and death of Dr. Shaw. Now 287
parts make up 23 years 11 months if issued monthly ; and as

Dr. Shaw died on July 22, 1813, leaving the descriptions of the

last set of plates (1065-1068) unpublished, we may suppose this to

have been the number for July 1813, the concluding number of the

twenty-fourth vol. Pursuing this argument further, we find that

the first number should have appeared as an August number in

1789, and wo find it reviewed in the 'Gentleman's Magazine' for

October of that j'ear. Picfcrring to a copy of the ' Nat. Misc.' in

the British Museum (Xat. Hist.), the required evidence is found in

one of the original circulars about the work, which states that it

will be " Published in monthly numbers. Price ono shilling and

sixpence. To begin the First of August." It is said also that

" three, and sometimes more " plates will be published in each

number.
Taking these facts into consideration, as well as the dated plates,

I believe the foUo'^nng to be the actual dates of publication of Shaw
and Nodder's ' Naturalist's Miscellany '

:

—

Vol.

I.

II.

III.

IV.

V.

VI.

VII.

VIII.

IX.

X.

XI.

XII.

h

Plates.

1- 16
16- 37
38- 52
53- 74
75- 87
88-110
111-125
126-145
140-161
102-182
183-196?

? 196-218
219-2.30

231-254
255-278

P

? 279-300
301-324
326-348
349-364
365-396
397^12
413-444
445-463
464-492

1789.

1790.

\n1791.

1792.

1793.

1794.

1795.

1796.

1797.

1798.

1799.

1800.

1801.

Vol.

XIII.

XIV.

XV.

XVI.

XVII.

XVIII.

XIX.

XX.

XXI.

XXII.

XXIII.

XXIV.

Plates.

I
493- 508J 1801.

] .509- 5401 .^,y
541- 567 f

^^^^•

I
568- 588 ,noo

) 689- 612 (

^^"'^•

I
613- 635 [ ,gQ.

j 636- 660 \

'""*•

^ 661- 6841 ..Q.
685- 708 \

^^"^•

709- 732 ( ,j.^.
733- 756

f

^^"^•

757- 780 i -,r.(.y

781- 804 f

^^"'^•

805- 8281
829- 852 (

863- 878 ,g,)q
879- 900 (

^*"'^-

901- 924! ,g,^
925- 948 f

^^^"•

949- 9721 ,

. 973- 996 f
^"^^•

i
997-1020,.,

2

11021-10441
^"^^•

h045-1068 1813.

IP
1808.

It wiU be comparatively easy to fix with a fair amount of cer-

tainty the actual month any of the above plates was issued.

C. Davies Shekboen
(Index gen. et spec, anim.).
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XLV.— On the Specimens of the Genus Cutiterebra and its

Allies {Family CEstrida?) in the Collection of the British

Museum, with Descriptions of a new Genus and Three new
Species. By E. E. AuSTEN, Zoological Department,
British Museum.

[Plate XIII.]

The genus Cutiterebra* was founded by Bracy Clark in the

year 1815 (Clark, ' An Essay on the Bots of Horses and other

Animals,' London, 1815, p. 70) for a group of CEstrida? which i.s

confined to the Nearctic and Neotropical Regions, where the

larvae are parasitic in the subcutaneous tissues of Rodents and
Marsupials. The flies themselves, which are characterized

by a large stout body, feathered arista, brown wings, and broad
flat tarsi, include some of tiie largest of all Diptera, but are

by no means frequently found in collections, although the

larvae of certain species must be exceedingly common in the

districts in whicli they occur. Since the publication of

Prof. Brauer's epoch-making work on the G^stridaj (' Mono-
graphic der Oestriden,' Wien, 1863), more than thirty years
ago, which includes seventeen species of Cutiterebra^ two of

which are apparently synonyms, only one additional species

of the genus (C. approximata. Walk.) has been described.

The present revision proves that the British Museum possesses

specimens of nine species of Cutiterebra, two of which are new.
In 1887 the " division " (Abtheilung) Cuteuebrid^ (Brauer,

• Clark wrote Cuterebra: the obviously correct forrn(|jiveu bvScudder
(' Supplfiueutal List of Genera,' p. 9^), ou the suggestiou of Verrall, is

here adopted.

Ann. cfc Mag. A'. Ih'st. iSer. G. Vol. xv. 27
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"VVien. ent. Z., vi. Jahrg., 1887, pp. 5, 11, and 13) (which it

•would surely he better to call the subfamily Cutiterebrin^)

was instituted by Prof. Brauer for Cutiterehra and the allied

genera Bogenhofera and Dermatohia. I now find it necessary

to introduce a fourth genus, allied to BogenJwfera, for an

interesting new species from the 'Mexican shore of the Gulf

of California.

I am aware that, as a result of the recent labours of Brauer

and von Bergenstamm, the family QEstridaj is abolished, and

its constituent genera form a " section " of the Muscidse

(" Muscaria Schizometopa," Brauer and v. Berg.). For the

sake of convenience, however, I have decided to retain the old

terminology in the title of the present contribution.

Cutiterehrafunehris^ sp. n. (PI. XIII. figs. 1-1 h.)

Cuterehra atrox, Clark (?), 'Essay: Addenda' (1848) ; description trans-

lated by Brauer, ' MonograpMe der Oestrideii/ pp. 241-242 (18G3).

The type of this species is a male specimen from Trinidad,

forwarded for identification by Mr. J. H. Hart, of the Trinidad

Botanical Department. The larva is known in the island as

the " Mosquito Worm," and the present specimen, which is

accompanied by its pupa-case, was bred from a spiny rat

{LoncJwres gitianw, Thos.). Mr. Hart's statement on the

subject will be found below. This species is apparently

closely allied to C. atrox, Clk., with which after all it may
prove to be identical. Unfortunately, owing to the fact that

the typical specimen was sent home in a mixture of spirit and

glycerine, many of the characters, such as poUiuose markings,

liave been destroyed, while, on the other hand, in spite of

many attempts, 1 have not succeeded in obtaining access to

Clark's original description of G. atrox^ which is accom-

panied by a figure : 1 have therefore been forced to content

myself with Brauer's translation. On the whole, however, it

seemed better to describe the present specimen as new, espe-

cially as the type of Clark's species was obtained from

Mexico. Since writing the appended description I have

discovered that the type of G. atrox is in the Oxford Museum,
and by the kindness of Prof. Poulton I hope before long to

have an opportunity of comparing it.

(^ . Dimensions agreeing very well with those given by

Brauer for G. atrox, taken from Clark's figure : length

24 millim. (25 millim., Brauer) ; length of wing 20 millim.

(as in Brauer); width of vertex 4 millim.; width of head

9^ millim.; width of thorax at base of wings 9| millim.;

width of abdomen at base of third segment 11| millim.

Black ; reddish hrown on jjectus, pleurce, sides and iwsterior

angles of dorsum of thorax, base of scutelhim, and sides of
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aliJomen heloiv ; abdomen metallic ijreenish black, shininq,

dull reddish brown on sides of segments below ; icings dark
brown

J
lighter at the base in front ; alube btuckish brown.

Front (lull, with a deep depression in tlie median line,

j)Ossib!y due to immaturity ; ocellar triangle large, shining
black ; tlie depressed area of front reddisli brown, doubtless

originally pollinose ; an impressed pollinose mark running
from the eye on each side to the fissura frontalis opposite the

base of the antenna?; below this, and sc])aratcil ivom it by a

subquadrate shining black spot, a large dull reddish-brown
area, extending from the eye to the fissura frontalis and also

running upwards so as to join the extremity of the former
mark; this area would doubtless likewise be pollinose in a

well-])reserved specimen ; a round subconical shining black
tubercle on each cheek below the eye; entire head thinly

clothed with short black ])ile. Antenna;: first two joints

black, with black pile ; third joint short, about as long as the

first two joints taken together, reddish brown, apparently

pollinose; arista black, thick at the base. Antennary pit

broad, septum not developed. Thorax and scutellmii dull

dark brown above ; the beginnings of two narrow shimmering
silvery stripes in front of the dorsum, not reaching to the

suture, which is very deep ; a dull dark brown broader stripe

outside these and reaching to the suture, and a similar median
one scarcely reaching the suture, faintly indicated ; thorax

and scutellum entirely clothed with short black pile, whicii is

sparse above, but thicker and longer on the pleura? and along

a line bordering the dorsum. Abdomen also thinly clothed

with short black pile and punctuate ; fifth segment more
thickly clothed with hair and showing no blue above ; appa-
rently it was originally more or less covered with greyish

pollen ; the reddisli area on the sides of the segments below
was doubtless also covered with ])ollen ; there are indications

that the margins of the second, third, and fourth segments were
narrowly white. Legs black and clothed with black pile

;

tibiaj with a very prominent fringe of bristly hairs on the

outside, making them look very broad
;
there is a faint indi-

cation that they were originally pollinose at the base ; all the

tarsi extremely broad, the second joint of the scconti pair

measuring 1^ millim. in breadth, the posterior pair even
broader.

"J'rinidad {//art) ; one specimen.

Pvpa-case: length oO millim. ; breadth across the ridge on
the sixth segment 17^ millim. ; the transverse ridges very
strongly developed ; entirely clothed with imbricated scales,

of which those on the anterior portion of the segments, on the

dorsal surface at any rate, are denticulate.
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Mr. Hart writes as follows :
—

" Royal Botanic Gardens,
Trinidad,

Dec. 11, 1894.

" I take the liberty to forward you a circular issued by my
office on the so-called ' Mosquito Worm.' This insect has

been commonly attributed to Tijmla as its originator in

Trinidad, which of course, without experiment or argument,

could be shown to be erroneous. 8till the actual rearing of

the imago was needed to show on the spot that it was so.

This has now been done, as described by circular." . . .

The following is the circular referred to :

—

" Botanical Department, Trinidad.

Circular-note No. 14.

" On Saturday, the 13th of October, J had brought to me a

specimen of the Spiny Rat (Loncheres (juiance), which had
been found feeding on a fruit-tree in the Royal Botanic

Gardens.
" On examination the animal was found to be affected with

the parasite known in Trinidad as the ' Mosquito Worm,'
whose life-history up to the present has been but imperfectly

known.
" The Rat was placed in a finely netted cage, and on

Oct. 22nd, or nine days after it was captured, the animal rid

itself of the parasite, and the latter assumed the chrysalis

stage in one of the cage corners.

" The chrysalis was a hard body, almost black, with nine

{eleven] segments, and in -form slightly tapered to opposite

ends. It was over one inch and a quarter in length, and
measured five eighths of an inch in diameter at its broadest

part.

" The chrysalis was kept in damp earth, and on Dec. 3rd

(42 days) the perfect insect emerged
" The puncture in the skin of the Rat on which the fly was

developed healed in two or three days.

" The term ' ]\Iosquito Worm ' is therefore proved to be

erroneously applied.

(Signed) "J. H. Hart, F.L.S."
"Dec. 3rd, 1894."

Cutiterehra approximata. Walk.
Cuterebra approximata, Walker, ' The Naturalist in Vancouver Island

and British Columbia,' by J. K. Lord, vol. ii. pp. 338-;^39 (1866).

This, with C. terrisona^ Walk., C. funehris, Austen, and
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C. atrox, Clark, belonp^s to a group of black or blue-black

species, which are clothed with black hair, either entirely or

with the excej)tioii of a tuft of yellow pile on the j)leuraB.

Much more material is necessary before the limits of these

species can be dctermineil satisfactorily.

Judfjinn; from the descriptions (l^rauer's translation in the

case of that of C. atrox, Clk.), C. a/iproximata, Walk., and

C. a(7-ox, Clk., are very closely allied. If the dimensions of

the latter as given by Brauer (' Monographic,' &.c. p. 242) on

the basis of Clark's figure are to be depended upon, however,

C. a])proximata is a smaller and much more slender species.

The following are the dimensions of Walker's type (a

female) :—Length 21 millim. (correctly given by Walker as

"10 lines"); width of vertex 3 milliin. ; width of head
S millim.; width of abdomen at base of third segment

9 millim. ; length of wing 16 millim.

The head shows only a single flattened, deeply punctured,

but ill-defined tubercle on each side, its base resting on
the eye ojiposite the antenna ; there is no tubercle on the

cheeks beneath the eyes, as in the specimen from Trinidad,

which I have described as C. funehris ; the dorsum of

the thorax and scuteUum seems originally to have been

shining black ; the " dark cinereous tonientum " mentioned

by Walker is due to the dirty state of the typical specimen

;

pleurce clothed with tufts of black pile, without a trace of

yellow ; dorsum and scutellum thinly clothed with shorter

black ])ilc : abdomen metallic dark violet, shining, the fourth

and fifth segments more purple than the rest, the central

portion of the third segment sotncwhat greenish blue ; the

sides of the segments below sprinkled with the usual irregular

markings of greyish pollen, leaving rounded and irregular

patches of the shining ground-colour ; no trace of white

margins to the segments above. Legs : femora i-cddish at

the tips ; tibial poUinose at the base ; tarsi apparently not

very broad ; front tarsi, at any rate, scarcely more than half

as broad as the corresponding pair in the typical specimen

of C. funebris, the first joint longer, the remainder more
compact and squarer. Wings somewhat narrow, uniformly

brown, not paler at the base in front.

C. ai)j)roximatn, Walk., is distinguished from C. fnnebris^

Austen, by its smaller size, more slender form, deeper violet

colour of the abdomen, narrower tarsi, and the absence of a

tubercle upon the cheeks.

The t}])ical specimen, which is the only one in the collec-

tion, is from I'ritish Columbia {J. K. Lord)
;

it is lal)elled in

Walker's iiandwriting, and the dcscri[)tion is attributed to
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Walker in tlic list on p. 837 of vol. ii. of Lord's work ; van
der Wul|) is therefore in error in crediting- the species to

Smith (Biol. Centr.-Amer., Diptera, vol. ii. p. 2).

Through the kindness of Mr. O. Salvin I have had the

privilege of examining the * Biologia' specimens of Cutiterebraj

and after a careful study of the two specimens which van der

AVulp (loc. cit.) somewhat doubtfully assigns to C. approxi-

mata. Walk., I am able to say that neither of them belongs

to this species. The specimen from Pines Altos, Mexico,

should apparently be referred to C. terrisona, Walk., while

that from San Geronimo, Guatemala, seems to me to be a

male of G. americana, F.

Prof. Brauer (' ]Monographie,' &c. p. 222) states that the

eggs of Cutiterehra are unknown, and he is inclined to think,

on account of the structure of the abdomen of the female,

that the flies may be viviparous. However, I found an egg
protruding from the ovipositor of the type of C. approximately

and also discovered an e^g adhering to the type of G. terrisona^

Walk. The egg of G. approximata is about 1^ millim. in

length, and is yellowish white in colour ; but with the excep-

tion of a longitudinal groove, doubtless due to drying, it

appears to present no peculiarities.

Cutiterehra terrisona, Walk.
(PI. XIII. figs. 2,2 a.)

Cuterebra terrisona, Walker, List Dipt. Ins. in Coll. British Museum,
iii. p.683 (1849).

The typical specimen (the only one in the collection) is a
female from Guatemala [Salle). Dimensions:—Length
23^ millim. (correctly stated by Walker as 11 lines) ; width
of vertex 3| millim. ; width of head 9 millim. ; width of

abdomen at base of third segment lOf millim. ; length of

wing 18|^ millim.

There are five triangular spots of yellow pollen resting- on
the inner margin of each eye ; the three uppermost spots are

small, the other two much larger; the lowest, which rests on
the inferior angle of the eye, is somewhat more quadrangular
than the rest, while the spot above this is much the longest

and extends to a point midway between the eye and the tip of

the oral cleft ; the extremity of the vertical iissura frontalis

on each side is also surrounded with an oval spot of yellow
pollen ; the antennary pit is greyish and the occiput yellowish
jjollinose

; the head is entirely clothed with black hair, and
there is no jagged band of yellow pollen on the posterior

border of the cheeks below ; thorax^ except a narrow oblique
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tuft of yellow pile on the pleural in front of the base of the

winfjs, eniirehj clothed xoith black hair: abdomen shiniiif^

])luni-purj)le *, the anterior margins of the third and t'ourtli

sc/i^nients narrowly yellowish j)ollino3e; in the case of the

third segment there is an exj)ansion of this narrow band on
each side, so as to include the posterior margin of the ])re-

ceding segment, and tliere are indications that the band at the

base of the fourth segment is similarly expanded at the sides;

the sides of the first four segments below and the whole upper
surface of the fiftli s])rinkled with the usual irregular

markings of yellowish jinllen, leaving connected or isolated

dots of the shining ground-colour. Legs : tarsi large and
broad; last two pairs of femora with a patch of yellowish

pollen at the base in front. Wings broader than in C. ameri-
cana, F., 7/. millim. in width at their broadest part, some-
what ])aler towards the base on the inner side.

Prof. Brauer (' Monographic,' &c. p. 245) states that he
regards C. terrisona as a synonym of C. americana, F., and
that he cannot understand how Walker could separate it ; on
this account Walker's species is definitely referred to

C. americana by van der Wulp (Biol. Centr.-Amer., Diptera,

vol. ii. ]). 1). C. terrisona is, however, a perfectly good
species, which can at once be distinguished from C americana
by the pleuraj being entirely clothed with black pile, except

the small fleck of yellow hair, and by the absence of the

jagged yellow pollinose border to the cheeks in the female.

Cutiterebra americana^ F.

Cuterebra americana, Fabricius, Syst, Ent. 774, (i (iiec Walker, List

Dipt. &c. iii. p. (iSiJ).

Two specimens, both females—one labelled " Georgia," the

other without a locality. In his description Fabricius

writes, " thoracis lateribus canis :
" in these specimens the

pleuite are clothed with cadmium-yellow pile, but herein they

agree with Prof. Brauer's description of the species (' Mono-
graphic,' &c. pp. 243-244) and also perfectly with Bracy

(Jlark's coloured figure of his species C. cauterium (' An
Essay on the Bots of Horses and other Animals,' London,

1815, p. 70, pi. ii. fig. 28), which is regarded by Brauer as a

synonym of C. americana, F. The colour of the pile

clothing the pleura is probably variable. In these specimens

the contrast between the yellow pleura3 and black dorsum is

very sharp, and with the j)ulished deep purple abdomen and

unitormly deej) brown wings renders the species a strikingly

* Kidpwav, ' Nomeiiclatiure of Coloursi,' pi. viii.
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handsome one. The dimensions of the specimen from Georgia

are as follows:—Length 23 millim. ; width of vertex 3f
millim. ; width of head 9j\ millim.

;
width of abdomen at

base of third segment 10§ millim. ; length of wing 18 millim.

;

greatest width of wing 6 millim.

Cutiterebra buccata, F.

Cuterebra bvccata, Fabricius, Genera Insectorum, p. 305, 1776 (1777 ?),

= C. horripilum, Walker (nee Clark), List Dipt. &c. iii. p. 683.

Two specimens, both males—one from Nova Scotia (Red-

man), the other with no locality. Prof. Brauer ('Mono-

graphic,' &c. pp. 249-250) does not mention that the outside

of the anterior femora is thickly clothed with whitish hair.

Cutiterebra fontinella^ Clark.

Cuterehra fontinella, Clark, Trans. liinn. Sue. xv. pp. 410-411 (1827),

= C. americfana, Walker (nee Fabricius), List Dipt. &c. iii. p. 683.

Three female specimens—two from Nova Scotia {Redman)

y

the third presented by the Entomological Club, without a

locality. These specimens have certainly nothing whatever

to do with C. americana, F., but I refer them somewhat
doubtfully to C. fontinella, Clk., since this species is stated

by the author to have the last two segments of the abdomen
white, whereas in the present specimens only the fifth

segment is of that colour. In size, however, and other

respects they agree very well with Clark's description, and

fontinella is the only species given by Prof. Brauer in his

table (' Monographic/ &c. pp. 229-230) to which it is

possible to assign them. In ' Insect Life,' vol. v. p. 319

(1893), Townsend describes two female specimens which he

assigns to C. fontinella and which were bred from larvae

obtained near Dona Ana, New Mexico, '' taken from Lepus

artemisia {?), the common cottontail of the lower Rio Grande
region in New Mexico." Townsend states that his specimens

are " without doubt Cuterebra fontinella, Clark
;
" but the

correctness of the identification seems to me to be very ques-

tionable. Clark mentions that C. fontinella is half the size

of C. cuniculi, Clk., which he states to be as large as Bombus
terrestris

;
but Townsend gives the length of his specimens

as '' 20"5 millim. to 21 millim.," while he adds that a third

specimen received from Colorado, which he also regards as

belonging to this species, is " 22 millim. in length." Towns-
end's specimens therefore must be nearly as large as C. cuniculi

itself. Clark calls C. fontinella the " White-tailed Cuterebra,
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or Blue Eabbit Fly," and the former of these names wouM
seem to imply tliat the white tip to the abdomen is a con-

si)icuous foatme; but in the case of the two specimens bred

by Townsend it was not until the colour of tlie abdomen was

iistored with chloroform that a " greyish bloom," clothing

the inferior lateral edges of the segments, was observed " to

extend in both specimens upon sides of abdomen and dorsum
of last two segments, or even in places on dorsum of second

segment." W ith reference to the specimen from Colorado,

Townscnd writes :
—" The dorsum only of segments 1 to 3 of

abdomen is narrowly purplish black, the side of the abdomen
and all of last segment being covered with the wliitish bloom

and circular purplish-black spots." Clark's description of the

abdomen, however, runs as follows :
—" Abdomen breve,

atrum, lucidum, supern^ violaceo resplendens : segmentis

duobus postremis hirtis, albidis, punctisque variis atris

elevatis, glabris." I take this to mean that the wliite seg-

ments are more hairy than the rest, and clothed with pale

pile ; Townsend, however, says nothing about this, though,

on the other hand, he states that the yellowish-white hairs

clothing the pleurje are " continued completely around edge

of scutcllum," which is not mentioned by Clark. Our
specimens have the scutellum entirely clothed with black

hairs, the first four segments of the abdomen shining violet-

purple, clothed with short black pile, the fifth entirely covered

with whitish-yellow pollen, sprinkled, especially at the sides,

with small round shining dots of the ground-colour, and fairly

thickly clothed with short pale golden-yellowish pile. It is

therefore evident that, whether I am correct in assigning

these specimens to C fontinella, Clk., or not, they certainly

cannot belong to the same species as Townsend's specimens.

Except that only the last segment of the abdomen is whitish

yellow, our specimens agree very well with Clark's descrip-

tion so far as it goes. The front shows two small triangular

flecks of silvery-white pollen, resting on the eye on each side,

which are not mentioned by Clark, and there is a similar

fleck on the occipital margin on each side of the ocellar

tubercle. The whole of the face and cheeks is covered with

yellowish-white pollen and clothed with pile of a similar

colour. In addition to the round shining spot on each cheek

mentioned by Clark there is a similar but smaller one resting

on the lower margin of the eye. The autennary pit is greyish,

the lower margin on each side shining black, and the vertical

fissura frontalis terminates on each side below in the usual

dull black triangfular mark. The antennae are dark brown or
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reddish brown, the third joint stout, rather longer than the

first two joints taken together. The dorsum of the thorax

greyish black, shining, clothed with short black pile ; the

pleurae clothed with longer yellowish-white pile, whicii

terminates above the base of the wing in front of the posterior

tubercle. Of the three black spots on the pleurae, arranged

in a triangle, the upper one, which consists in a tuft of black

pile, is in one specimen almost obsolete. Legs shining dark

reddish brown, entirely clothed with black pile. Dimensions :

length 16 millim. ; width of vertex 3 millim. ;
width of head

7 millim. ; width of abdomen at base of third segment 7^-8
millim. ; length of wing 13 millim.

These specimens are much smaller than any other species

of Cutiterehra in the collection, and their size and the white

tip to the abdomen give them a very distinctive appearance.

One specimen has three yellowish eggs adhering to the right

hind tarsus.

Cutiterehra analis, Mcq. (= (7. apicalis, Gu^r.).

Cuterehra analis, Macquart, Dipteres Exotiques, ii. 3, pp. 22-23, tab. ii.

fig. 5 (1843).

Cuterebra apicalis, Guerin-Meneville, Iconographie du Eegne Animal,
Insectes, pp. 547-548 (1844), and pi. ci. fig. 1 &c. (1835).

Two specimens, male and female—the former from Orizaba,

Mexico {Salle), the latter from Tunantins, R. Amazons,
Brazil [Bates). The male has a fleck of black pile on the

humeral tubercles in addition to those on the pleurae.

Guerin-M^ieville's excellent coloured figure leaves no

doubt of the synonymy above given. Macquart's figure, on

the other hand, is execrable ; but his description is much
more detailed than that of Guerin-Meneville. It is clear from

internal evidence (the date 1844 is quoted on p. 531 and
" mars 1844 " on p. 553) that the description of C. apicalis

was not published until 1844, although the date on the title-

page of the portion of the ' Iconographie ' which contains the

Insects would lead the reader to suppose that it appeared in

1838. The particular plate on which the figure of C. apicalis

is given is, like certain other of Gu^rin-M^neville's plates,

not dated ; but since the plates immediately preceding and
following it bear the date " 8^'* 1835," we may safely con-

clude that pi. ci. was published at the same time. On the

whole, however, it seems better to adhere to the principle

that a figure of a species unaccompanied by a description does

not constitute publication.
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Cutiterehra rujiventris, Macq.
(PI. XIII. fi^s. 3,3«.)

('uterebra ntfireufn'K, Macquart, Dipt^rcs Exotiques, ii. 3, pp. 21-22
(184;i) ; ISrauer, .Mimographie dcr Oestridcii, pp. 245-246 (18<);{).

A female specimen from Ecuador, collected by Mr. Clarence
Buckley, undoubtedly belonfrs to this .species, wliich was
described from a single male from the neighbourhood of Para
(Brazil) : Brauer merely translates Macquart's description

without having seen a specimen. I therefore ajjpend a

description of this female.

? . Length 23^ millira. (rather more than that of Mac-
quart's type, which he states as 9 1. (French),= 20 millim.)

;

width of vertex 3^ millim. ; width of head 9^ millim. ; width
of thorax at base of wings 9 millim. ; length of thorax in-

cluding scutellum 11^ millim. ; width of abdomen (second
segment) IH millim.

Margins of the front next the eyes below bordered with
yellowish pollen, which on each side runs out inwards in two
triangular ])rojections, enclosing the uppermost " espace
an'ondi luisan " of Macquart ; the lower of these triangular

projections extends to the Jissura frontalis ; the bare spots on
thence large and very conspicuous when the head is viewed
from in front. Thorax greyish black ; scutellum reddish

brown, darker at the sides, semitranslucent by transmitted

light, flattened, and somewhat acuminate, yellowish pollinose

below ; a strongly marked brownish-black median stripe

extending from the anterior margin of the thorax to the

middle of the scutellum, about 2 millim. broad in front, and
tapering somewhat posteriorly ; on each side of this a light

grey stripe of about half its width, and, contrary to the state-

ment of Macquart, extending to a distance of 2 millim. beyond
the suture

;
outside the grey stripe a black one on each side

running to the scutellum, somewhat broader than the grey
stripe in front, but extremely attenuated behind the suture

;

the greyish area outside the last-mentioned stripe on each
side somewhat indistinctly divided by a broader black stripe,

which joins the inner margins of the tubercles on the ante-

rior and posterior angles : ])ectusand pleuraj greyish pollinose,

two small dark brown shining spots, of which the posterior is

the more elongated and duller, on the pleuras below the spots

of black pile noticed by Macquart; the yellow pile clothing

the pleurae and pectus forming a narrow fringe, which limits

the dorsum and extends to the posterior tubercle above the

base of the wing ; dorsum and upper surface of scutellum

clothed with .short black pile, becoming more conspicuous
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where it meets the yellow fringe ; a few short yellowish hairs

projecting from the under surface of the scutellum posteriorly.

Abdomen reddish chestnut, the sides of the last three segments

below, as well as more or less of the anterior portion of the

third, greyish pollinose ; the first four segments thickly clothed

with short, appressed, silky hairs of a ferruginous hue; the fifth

segment thickly clothed with longer golden hairs
;
the second

segment with an oblong patch of black hairs on each side,

occupying only the anterior two-thirds of tlie segment, and not

descending far down the sides ; it is probably to these patches

that Macquart is referring when he states, " premier segment

noir, ^ bord postdrieur fauve ;
" a triangular area in the centre

of the second segment also clothed with short black pile,

reaching to the posterior margin in the median line, and

surrounded on each side by a tuft of longer yellowish-orange

pile starting from the posterior margin of the first segment

;

central portion of third segment near the posterior margin with

an ill-defined black band, due to short black hairs mingling

with the ferruginous ones; posterior margin of second and third

segments narrowly whitisli. Legs: first two pairs of coicrn

black, greyish pollinose, the anterior pair clothed externally

with pale yellow hairs and in front with black hairs, the

middle pair clothed externally with yellow hairs, mingled

with which are a few black ones
;

posterior coxse black,

reddish brown behind, clothed externally with a tuft of yellow

pile and at the extreme base with black hairs; femora,

tilice, and tarsi brownish black, clothed with black hairs

;

the anterior femora and the posterior side of the others at the

base reddish brown ; the bases of the femora, posteriorly in

the case of the first two pairs and anteriorly in that of the

the last pair, yellowish pollinose and clothed with yellow

pile ; bases of the middle femora also with traces of yellow

pollen above and anteriorly, those of the last pair posteriorly

slightly yellowish pollinose and with a few yellow hairs.

Wings, alulce, and squamce very dark brown, the latter with

a fine border of extremely short yellowish pile
;
wings not

very large for the size of the insect, covered with conspicuous

transverse wrinkles ; alulcB large, subquadrate in shape,

strongly wrinkled, and very conspicuous when the insect is

viewed from the side with the wings at rest.

Ecuador
(
Clarence Buckley) ; one specimen.

Cutiterebra nigricincta, sp. n.

(PL XIII. figs. 4, 4 a.)

c? . Length 19^ millim. ; width of vertex 3 millim. ; width
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of liead 8 inilliin. ; widtli of thorax at base of wiiijjs 8|
niillim. ; width of ahihrnu'ii (second segment) 10 niilliin. ;

length of wing 1(5^ milliin.

Jilack ; dorsum of the thorax, except a small area on the

anterior jH'irjin, clothed with black pile; central portion of
the pleurcp also clothed toith black pile ; abdomen metallic

brassy green, shining, thickli/ clothed with silky golden-yellow

pile, icith a conspicuous band- of black pile on the posterior

margin of the third segment, the base also clothed with black

pile.

Head entirely clothed with shimmering pale golden pollen,

thinly covcrctl with short pile of the same colour, which is

longer and thicker on the cheeks below and nearly conceals

the oral cleft ; occij>ital margin of the vertex brownish, with

a blackish-brown triangular mark enclosing the U])pcr angle

of each eye, and bearing a few short black hairs ; ocellar

tubercle also with a icw black hairs ; antennary pit greyish

pollinose ;
antenn(e Hiax^i brown, first and second joints clothed

•with pale golden pile above, third joint ovate, about half as

long again as the two former taken together ; arista dark brown
at the base, reddish brown towards the tip, cilia pale yellowish

;

lunula frontalis brownish black, shining; on each side of the

face and touching the margin of the eye opposite the third

joint of the antenna a large shining black spot, with the upper

margin straight and bluntly conical below, sparsely punctuate

and bearing a few pale golden hairs ; the upper margins of

these spots are on a level with the base of the third joint of

the antenna; they are separated from the fissura frontalis by
barely half their width ; a similar spot, rather larger in size

and subquadrate in shape, o/i the cheeks near the lower margin
of each eye, and directly below the upper spot ; a small bare

triangular fleck between the lower spot and the eye, touching

the lower margin of the latter. Thorax: anterior surface

clothed with golden pile, which extends to a distance of

2 millim. as a semilunar patch on the anterior margin of the

dorsum ; this patch is scarcely visible when looked at from
above, but conspicuous when the insect is viewed from in

front ; scutellum black and clothed with short black pile above,

yellowish pollinose below, and with a ic\y short yellowish

hairs ])rojecting from below the posterior margin
;

pectus

clothed with deep yellow |)ile, which runs upon to the pieuriis

in two stripes ; the anterior of these, whicii is the broader,

forms an arch over the prothoracic stigma and is in connexion
with the yellow pile on the anterior surface, while the posterior

stripe terminates in a tuft in front of the squamaj. Abdomen :

first and second segments clothed with short black pile, sides
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of the second segment below greyish pollinose and witli a i'ew

short yellow hairs, a little yellow pile on the anterior angles

of the' first segment also ;
central portion of the third segment

somewhat bluish, the band of black pile on the posterior

margin very conspicuous and sharply defined when the insect

is viewed obliquely from the front ; this band does not reach

the posterior angles of the segment below, while the ends are

divided by a tapering band of greyish pollen, on which the

pile is somewhat sparser, while in front of it there is a line of

hair projecting at a different angle from the rest, so that on

looking at the ventral surface we appear to see the margin of

an additional segment ;
ground-colour of the fifth segment,

when viewed from behind, tawny, with a dull greyish pollinose

transverse band, divided in the median line and occupying

rather more than the anterior half of the segment ; this is

most conspicuous when the specimen is held so that the eye

looks directly at the edge of the hind margin of the fourth

segment; in certain positions a narrower greyish pollinose

band is also visible on the sides of the third and fourth seg-

ments, lying nearer to the anterior than to the posterior

margin, but not in contact with either, and dying away on the

dorsal surface before reaching the median line
; a narrow dull

median longitudinal stripe is faintly indicated when the

abdomen is viewed obliquely from behind ; the pile clothing

the fifth segment thicker and longer than elsewhere. Legs

clothed with black pile, the posterior surface of the last pair

of femora thinly clothed nearly to the tip with short silky

yellowish pile ; all the coxa3, the bases of the anterior femora

above, and those of the middle pair posteriorly also with some

yellow pile
;
femora and tibiae reddish brown, the latter darker

than the former ; tarsi black, short and broad ; claws black.

Wings brown, somewhat lighter towards the posterior margin,

narrow and tapering to the tips, somewhat lancet-shaped
j

alulce dark brown, of moderate size, subquadrate ;
squamce

dark brown, fringed with short brown pile, and showing no

light margin.

Para, Brazil {Bates) ; one specimen.

This species presents no resemblance to any of those pre-

viously described : it is at once distinguished from Cutiterebra

analis, Macq. [api'calis, Guer.), by the thorax and scutellum

(with the exception of the anterior margin of the former)

being entirely clothed with black pile instead of with golden

yellow ; while the unstriped thorax and the shining metallic

abdomen, with its black transverse band, render it impossible

to confuse C. nigricincta with G. rufventris, Macq.
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BoGKRiA, gen. nov.

Large, compact, and thick-set flies, resembling Cutiterehra in

general a|)i)caraiice, but with the arista bare and the tarsi, or

at least the front and niiddh; j)aira, not expanded.
Allied to nof/ctihnfera, Brauer (Verii. k. k. z.-b. Ges. Wien,

18G3, and ' Monographie der Oestriden,' 1863, pp. 215-216),
but differing as follows :

—

Profile of the head much more
nearly semicircular than that of Uocjenhofera as shown in

Brauer's figure (' Monographic,' &c. tab. iv. fig. 8 a) ; viewed
from in front the outline of the head much more nearly circular

than that of Rogenhofera as figured by Brauer (* Mono-
graphic,' &c. tab. vi. fig. 14) ; eyes occupying rather more
than the upper half of the head in profile, but not projecting

above the vertex—rather on a slightly lower level when
viewed from in front ; with the head in its natural position,

no space visible between it and the thorax, when the insect

is viewed from the side ; antennary pit small, in length equal
to about one fourth of the greatest length of the eyes, and,

when the head is viewed from in front, extending from a

point opposite the centre of the inner margin of the eye to

another slightly lower than the middle of the lower half of

the latter ; anteniue small, first two joints very short, third

joint rounded at the tip, rather longer than the jirst two joints

taken together ; arista short, stout, tapering only at the tip,

first segment somewhat elongated and arising from the third

joint of the antennae at a point about one third of its length
from the base

;
proboscis short, concealed in the oral cleft, at

least in the typical species ; occipital orbits very conspicuous ;

Jirst pair of legs slender, the tarsi not expanded ; middle and
posterior legs, though stouter, with tarsi but slightly dilated,

scarcely broader than the tibiae, their middle joints ovate, not
semilunar; wings shorter than in llogenhofera, tapering to

their tips, with no appendix to the angle of the fourth vein ;
alulw large, quadrate, with the anterior atigles rounded, very
prominent when tiie wings arc at rest ; abdomen bluntly

conical, the basal angles rounded off abruptly.

Pupa-case viewed from above subjjyriform, much more
regular in outline than that of Cutiterehra, since the segments
bear no ridges as in the genus alluded to ; viewed from the

side, ti)e under surface slightly concave, the upper strongly

convex ; upper surface of the first four segments forming a
cap {" Deckel "), as in Cutiterebra, to facilitate the escape of

tiie imago ; terminal segment concealed in a narrow trans-

verse slit, bearing a notch on the lower instead of the upper
margin, as in Cutiterebra; the eighth segment the longest;
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ratliev less than the anterior half of all the visible segments

(the " cap " is wanting in the two specimens from which this

description is taken) surrounded by a zone of small, sharp,

backward!}' directed spines^ the largest of which are about

1 niillim. in length ; a narrow and less conspicuous ring of

smaller spines surrounds the posterior margins of the segments;

the rest of the surface covered with small, distinct, bluntly

conical tubercles^ not scales; the three lateral rows of pro-

tuberances exhibited by the pupa-case of Cutiterehra but very

faintly indicated, and that only upon segments anterior to the

seventh; posterior stigmata reniform.

The absence of transverse ridges upon the posterior region

of the segments and the fact that the surface is covered with

tubercles and spines * instead of with imbricated scales at

once distinguish the pupa-case of Bogeria from that of

Cutiterehra. The previous stages of RogenJiofera trigonophora^

Brauer (' Monographic,' &c. pp. 217-218), the type of its

genus, are unknown ; but, according to Berg's description

(iStett. ent. Z., Jahrg. xxxvii. 1876, pp. 271-272) of the larva

of liogenhofera [Cephenomyia) grandis^ Gu^r., the only other

species that has as yet been assigned to Rogenhofera^ the pupa-
case in that genus also is covered with scales.

Bogeria can be inserted in Prof. Brauer's tables [vide
' Monographic der Oestriden,' p. 45, and Wien. ent. Z.,

Jahrg. vi. 1887, p. 15) as follows :

—

CEstridae.

CUTITEEEBHIN^.

I. Arista feathered above.

a. Tar&i broad, flattened Cutiterehra, Clk.

h. Tai-si slender Deitnatohia, Brauer.

II. Arista bare.

a. Antenuarypit large; third joint of

the antennae short, round, not

longer than the second ; arista

• The spiny larva described by Coquerel and Salle (Ann. Soc. Ent. Fr.

iv. s6r. t. 2, 4ienie trim., 1863, p. 785, pi. xix. fig. 2) irom Lepus 2^alustris,

Bachm., from Mexico, and assigned by the authors to an undetermined

species of Cutiterehra^ may possibly belong to this genus. In this case,

however, the spines are apparently not arranged in definite zones, and,

judging from the enlarged figure (pi. xix. fig. 2 6), they are shorter and

broader than in Bogeria. The fact that some of them are bifid at the tip

may be due to their being broken. Townsend (' Psyche,' vol. vi. 1892,

pp.' 299- .300) describes a spiny larva, assigned by him to Dermatohiu, sp.,

from Lepus callotis, Wagler, from New Mexico ; but neither in this case

are the spines aiTanged in zones. Townsend writes :
—" Segments after

the first sparsely covered with short, black, curved spines. . .
."
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long, slender ; alulae of moderate
size ; wings witl> u .short ap-

pendix to the anplf of tlie fourth

voiu RtKjenhofprn, Jirauer.

h. Autennary pit small ; third joint of
the antennae slightly longer than
the first two joints taken to-

gether ; arista short, stout
;

jilulai large ; wings with no ap-

pendix to the angle of the fourth

vein Boi/frin, nov.

I dedicate this genus to Lieut. H. O. Boger, K.N., to whom
the British Museum is indebted for the specimens of the

typical species described below.

Boqeria princeps, sp. n.

(Pi. XIII. figs. 5-5 b.)

cT- Length 20^-21| millim. ; width of front at vertex

2A-3 millim. ; widtli of head 8|- millim. ; length of wing
16 millim.

General colour of thora.v brownish gret/, abdomen silvery

grey ; ground-colour reddish broion^ concealed by greyish dust

;

thorax and abdomen nearly bare above ; pleurce clothed with

thick white pile, which extends in a stripe above the base of the

wing to the base of the scutelluvi.

Head almost precisely the same width as the thorax, the

latter appearing slightly broader at the base of the wings,
owing to the |)ilosity of the pleurai ; front thinly clothed below
with short appressed yellowish-white hairs, and above and on
the vertex with short erect blackish hairs, and forming a
rounded projection in front of the eyes when the insect is

viewed from above
; a narrow median shining black triangle

extending forwards from the anterior ocellus to a distance of

H millim. ; a strongly marked ridge surrounding the anten-

nary pit, except below, and bounded by the vertical semi-

circular fissura frontalis j antennary pit contracted below into

a narrow flattened median ridge extending to the oral cleft

;

septum separating the antennas well marked : anfetina; blackisii

brown, second joint reddish brown ; arista bright reddish

brown; first joint and extreme base of the second black; a
shining dark brown semilunar spot above the base of each
antenna, while, on a slightly lower level, a transversely elon-

gated shining spot of a similar colour extends upwards and
inwards from the margin of each eye; above each of the

latter spots a small silvery-white triangle, resting on the

margin of the eye : face and cheeks silvery white ; face covered

Ann. it- Mag. N. Hist. Ser. G. Vol \\. 28
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with somewhat coarse closclj-sct punctures, which become
smaller below and are absent on the cheeks below the eyes

;

face and cheeks clothed with silvery-white pile, which is very

sparse on the former, but thicker on the latter, and partially

conceals the oral cleft ; a curved shining black mark on each

side of the antennary pit below, continued backwards as a

narrow incised line on each side of the contracted portion, and

ending in a small triangular shining spot on each side of the

commencement of the wider portion of the oral cleft ; between

each of these spots and the eye, and nearer the latter, a con-

spicuous, sharply defined, and somewhat rounder shining spot,

while in the same straight line and close to the orbit lies a

much smaller and less distinct fleck, above which and halfway

between it and the transverse shining spot already mentioned

is a similar mark ; the extremity of the vertical arc of the

fissura frontalis on each side dull black ; occiput clothed with

silvery-white pile ; occipital orbits silvery white.

Thorax and scutellum thinly clothed above with short black

pile, which becomes more conspicuous and forms a distinct

longitudinal stripe above the thick white pile of the pleurae ;

pectus also clothed with thick white pile
;

posterior border of

the scutellum thinly clothed beneath with whitish pile, which

projects beyond the margin, and so gives the scutellum a

whitish rim.

Ahdomen coarsely granular above; posterior border of

third, fourth, and fifth segments and that of the second on the

sides narrowly shining black ; upper surface thinly clothed

with short black hairs ; basal angles in the typical specimen

clothed with longer silvery-white pile, in front of which is a

little black pile, while the basal angles are connected by a

semilunar band of silvery-white pile, which conceals the hind

margin of the second segment, and in the median line projects

on to the third segment, which is clothed in the centre behind

this projection with brownish pile ; in the other si)ecimen the

longer pile on the second segment is for the most part

brownish, a little paler and thinner in the middle of the hind

margin, while there is more black pile on the sides of the

segment in front ; ventral groove thickly clothed with whitish

pile, except in the median line ; sides of the segments below

thinly clothed with short silvery pile ;
genital ring a broad

quadrangular plate.

Legs: co.roB shining black, pollinose, clothed with whitish

pile, the posterior pair also with black hairs
;
femora reddish

brown, pollinose, apices black, extreme tips shining, clothed

above and below with whitish pile, while the second and third

also bear a certain number of black hairs on the inner side at
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the base and above ; tibise and tarsi black, greyish pollinose,

the fornior thinly clothed, the latter fringed at the sides with

black hairs ; claws black, sometimes reddish brown in the

middle.

Wings uniformly light brown ; aluUe and squaime also

brown, the margin of the latter paler and fringed with very

sliort silvery pile; aluhe very conspicuous when the wings
are at rest, directed uj)wards, and embracing the scutellum on

each side.

Pupa-case black: length 25-26 raillira. ; width of seventh

segment (the broadest) 15 niillim.
;

posterior stigmata orange-

yellow.

Medano Blanco, Sta. Barbara Bay (Gulf of California),

Mexico {Lieut. II. 0. Boger, R.N.) ; two specimens, both

males, with their pupa-cases. The pupte, from which the

specimens subsequently emerged, were found in January 1S93,

when Lieut. Boger was serving on the Pacific station in

H.M.S. ' Melpomene.' The flies appeared in the following

March.
To the anal extremity of each of the pupa-cases are still

adhering a number of hairs, evidently those of the host ; they

are pale yellowish brown, somewhat curling, and one of

them has a distinct black tip. They probably belong to some
Rodent, but 1 fear are not sufficient to enable one to hazard

even a guess at the host's identity. Lieut. Boger, however,
informs me that jack-rabbits (Lepus callotis, Wagler) were
abundant in the locality where the larv;e were found.

Dermatobia, Brauer.

Dermatobia, Brauer, Verb. z.-b. Ges. Wieii, 1860; ' Monograpbie,' &c.

1863, pp. 251-26:3.

Dermatobia cyaniventrisj Macq. { = D. noxialis, CJoudot).

Cuterebra cyaniventris, Macquart, Dipteres Exotiques, ii. 3, p. 23
(1843).

Cuterebra noxialis, Goudot, Ann. des Sc. Nat. 3* .s^r. t. iii. pp. 229, 230
(1845).

One female, from Ega, R.Amazons, 15razil (Bates).

In spite of the fact tliat, as pointed out by Goudot (loc. cit.

p. 230), Macquart does not mention that the abdomen of

C. cyaniventris is clothed with short black pile, with whitish

(yellowish) pile at the base, there can be no doubt that the

descriptions of the two authors refer to the same species. The
species is rcdescribed by Brauer (' Monograjihie,' &c. pp. 2G7-
268) from a specimen in the Imperial Natural History
Museum at Vienna.

28»
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In addition to the specimen mentioned above, the Museum
also possesses two larvas of Dermatobia, both of which are

probably in the second stage, and belong to the form known
in Cayenne as the " Yer macaque," although one is con-

siderably smaller and more attenuated than the other.

D. cyaniventris is the only species at present described ; but

whether either or both of these larvae belong to this species or

to some other it is, of course, impossible to say. The smaller

larva, which was removed from the arm of Mr. E. Bartlett

in Chamicuros, E. Peru, in 1867, is 15 millim. in length, of

which the more swollen portion, consisting of the first seven

segments bearing the usual bands of spines, occupies less

than one third. The width of this larva at the sixth segment

(the widest part of the swollen portion) is 2^ millim., while

the width in the centre of the attenuated portion is only

1 millim. The second larva is from Trinidad, and was
foi-warded by Mr. J. H. Hart at the same time as the

typical specimen of Cutiterebra funehris, Austen. This

lai-va was removed from a human knee at the commencement
of December 1894. In his letter accompanying it Mr. Hart

writes :
—" From frequent cases I think it highly probable

that we have several species of this kind of insect in the

colony." This, however, remains to be seen ; there may be

several species of Dermatobia in Trinidad, but it is quite

])0ssible that Mr. Hart is referring to diiFerent stages of the

larva of the same insect. The dimensions of this larva are as

follows :—Length 9^ millim. ; length of swollen portion

7 millim. ;
greatest width about 4 millim. ; width of attenu-

ated portion 1^ millim. Although about twice the length, in

the ratio of the attenuated to the swollen portion of the body,

this larva closely resembles that described and figured by

Dr. Matas ('Insect Life,' i. pp. 76-80^ fig. 10), which, with

two others, was removed by the author referred to, in the

Charity Hospital, New Orleans, from the body of an English-

man who had recently come from Spanish Honduras.

EXPLAXATIOX OF PLATE XIH.

Fly. 1. Cutiterebra funehris.

Fig. 1 a. Ditto. Head from in front.

Fig. 1 i. Ditto. Pupa-case.

Fig. '2. Cutiterebra terrisona, Walk.
Fig. 2 a. Ditto. Head from in front.

Fig. •>. Cutiterebra rujiventris, Macq., $ .

Fig. 3 a. Ditto. Head from in front.

Fig. 4. Cutiterebra nigrieincta.

Fig. 4 a. Ditto. Head from in front.

Fig. 5. JJogeria princeps.

Fig. o a. Ditto. Head from in front.

Fig. 5 6. Ditto. Pupa-case.
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XLVI.— l\co new Amphipods from the West Indies.

By the Rev. Thomas R. R. Stebbing, M.A.

[Plates XIV. & XV.]

Amphithoe megaloprotopuSj sp. n.

(Pis. XIV. and XV. B.)

From Amphithoe, Leach, the genus Gruhia, Czerniavski, is

separated only by its possession of a one-jointed accessory

flagellum on the upper antenna?. From Microdeutopiis, Costa,

Professor Delia Valle distinguishes Stimpsonella by the single

character that " the prehensile angle of the second gnathopods

in the male is prolonged into a more or less notable process."

Upon these precedents it is to be expected that the species

now to be described will not long escape from transfer to a

new generic name. It is, to be sure, a characteristic

Amphithoe, except in one respect ; but, contrary to the

existing definition of that genus, it has the first gnathopods

larger instead of smaller than the second. Thus it is easily

distinguishable from all its hitherto known congeners, and at

the same time it shows an approximation between Boeck's

subfamilies of the Microdeutopinfie and Amphithoinoe, which

Delia Valle groups together with others in an extensive

family called Corophidfe.

The new species has the body flecked all over with stellate

markings, as is commonly the case in this genus.

Eyes ])laccd on the front lobes of the head, rounded, of

moderate size, black in the specimen preserved in spirit.

Vj)per Antenna.—First joint long and stout, fringed with

very long seta? ; second joint much thinner, but not much
shorter tlian the first, with numerous tufts of setse ; third joint

short, slightly curved; flagellum imperfect, the remnant as

long as the ])eduncle, containing twenty-three small joints.

Lower Antenna;.—Imperfect; tl:c second and third joints

short and stout ; the fourth joint robust, nearly once and a

half the length of the first joint of the upj)er antenna?.

JJouth-organs.—As will be seen from the figures these are

of the usual type. This remark applies also to the second

maxilla^, which were examined, but were accidentally lost

before they had been drawn. The left mandible has six

serrate spines in the spine-row, the right has only five ; the

seeontlary plate is strongly denticulate on the left, but very

feebly on the right. The molar tubercle is partially fringed

with t-piiie-like teeth and carries a long seta. The third
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joint of the palp is nearly equal in length to tiie tirst ami

second combined. The tirst maxillse have three small setaj

on the inner margin of the small inner plate *, the outer plate

carries the usual ten spines. The maxillipeds are chiefly

remarkable for the stout and prominent development of the

chin-like base. As the figure showp, one of the palps has

suffered an injury. It is noticeable that the cicatrice is in the

middle of the third joint, not, as might have been expected,

and as is the case with the likewise damaged lower antennae,

at an articulation.

First Gnathopods.—The side-plates are very large, much
longer than deep, produced forwards so as completely to cover

the mouth-organs. The second joint of the limb, attached

near the hind margin of the side-plate, is directed backwards
;

in length it about equals the hand, but is much narrower.

The front margin is channelled and distally lobed. The fourth

joint has three tufts of setse on the hind margin and a small

pointed apex. The wrist is triangular, cup-shaped, scarcely

longer than broad. The length of the massive hand is equal

to more than twice the breadth ; its margins are nearly

parallel, but the front is regularly though slightly convex,

while the hinder is somewhat sinuous. The palm is a little

oblique, though at the end forming a right angle with the

hind margin. The curved finger is stout at the hinge, and
its apex very decidedly overlaps the palm.

Second Gnathopods.—The side-plates scarcely half the

length of the preceding pair ; the limb very similar in struc-

ture to that of the first gnathopods, except that the hand is

rather shorter and rather narrower, with a much more sinuous

palm, within the point of which the apex of the short much-
curved finger closes down. The setse on the rounded apical

part of the hand's front margin are very long. Both pairs of

gnathopods are bulky, and as the base of the maxillipeds is

also thick, it seems as if there were no room for the animal to

draw up its " hands " into concealment between the side-

plates, as Amphipods in general are so inconveniently fond of

doing. The lateral view of the specimen shows the actual

undisturbed position in which the gnathopods were observed.

First and Second Perceopods.—The side-plates are similar

to those of the second gnathopods, and so also are the broadly

flask-shaped branchial vesicles. Neither in these nor in the

following perseopods were any distinguishing features

discerned, and the general character will be sufficiently seen

by the figures.

* According to T'eila Valle the first raaxilise in Amphithoe are devoid
of an inner plate j but this is contrary to my experience.
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Pleopods.— Couj)ling-spiiies two ; cleft spines six
;
joints

of rami from seventeen to nineteen in number ; the outer

ramus sli<;litly shorter than the inner and a little curved.

Uropods.—1'he proportions and armature are sufficiently

shown in the figures.

Telso7i.—The breadth at the base is slightly longer than

tiie length. There is a small aj)ically rounded triangular

piece produced beyond the two lateral apices, which appear to

be constituted each by a small upturned hook. Within tiiese

points are backward-projecting seta", and considerably above
them are planted other setffi which diverge laterally.

The length of the specimen from the front of the head to

the end of the person was three tentiis of an inch, and the

length of the pleon two tenths. Allowing for the overlapping

of the segments, the animal when distended would probably

have measured considerably less than five tenths of an inch

from the head to the telson.

The specific name, meaning " with a large first foot," refers

to the superiority in size of the first over the second

gnathopods.

The specimen was obtained from seaweed on rocks at

Antigua, and forwarded to me by the kindness of ray friend

Mr. W. 11. Forrest.

Deutella, Mayer, 1890.

In the Supplement to liis ' Monograph on the Caprellidae
'

Dr. Mayer defines iliis genus as follows :

—

" Mandibular-palp three-jointed. Fhigellum of the antennse

two-jointed. Kudimcnts of legs on tlie third and fourth

segments, in the female those on the fourth segment being at

a considerable distance from the branchiae. On the abdomerv

of the male one pair of one-jointed leg-stumps."

In the following paragraph he mentions that the rudi-

mentary legs are two-jointed and provided with numerous
setae. Assigned to the germs are the species Deutella adi-

fornica, Deutella venenosa, and a third as yet unnamed. In

the tabular view of the twenty- three genera of Caprellidae

which Dr. Mayer gives on page 8 of his exceedingly valuable

Supplement a difficulty arises in regard to JJeutella. For
there the abdomen of the male is stated to have two pairs of

leg-stumps, instead of only one pair as in the subsequent

diagnosis. Moreover, the characters ascribed in tiie table to

Pseudo]>rotella are practically the same as those given to

Deutella^ tiie only difTcrences being that in Pneudoprotella the

number uf setae on the terminal joint of the mandibular palp
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is reckoned as 1 + 20 + 2, wliile in Deutella it is 1 +a*+ 1, and
the ])Osition of the penes in the formei- genus is median, in

the hitter ahnost median. A key to facilitate the discrimina-

tion of the numerous genera is given in three different forms
j

but it so happens that in each of these Deutella and Pseudo-
profella are grouped together, instead of being distinguished.

As regards the abdomen in the two genera, the illustrations

on plate v. seem to show that there is in fact no tenable

distinction in tliis respect between them. It is otherwise with
the palp of the mandibles, for its third joint in Deutella is

armed with very few setae, while in Pseudoprotella they are

numerous. Yet this seems a rather precarious character on
Avhich to separate two genera. The species about to be
described agrees with Deutella in the simple armature of the

mandibular palp, but differs from it and apparently from all

other Caprellidtfi in the shortness of the third joint of the palp,

herein making an approach to the genus Parvipalpus, Mayer,
in which the third joint is altogether wanting.

Between Pseudoprotella and Deiitella there is one feature of

distinction, which Dr. Mayer mentions, though he lays very
little stress upon it, but which, in the absence of more striking

difterences, acquires some importance. This concerns the

relation between the fourth, fifth, and sixth joints of the first

gnathopods. In Pseudoprotella the fifth joint or wrist is

elongate, so that the fourth joint is kept at a considerable

distance from the hand, whereas in Deutella. the wrist is so

.short that the fourth joint almost touches the base of the hand.

Deutella Mai/eri, sp. n. (PI. XV. A.)

The head is rounded and smooth, with the skull-like

appearance familiar in Gaprella acanthi/era. The perason is

smooth, its third and fourth segments being the longest and
equal to one another in length : the second segment deep in

the front part, at which in both sexes the gnathopods are

attached.

The eyes are round and black in the specimens preserved in

spirit.

Upper Aniennce.—The second joint much longer than either

the first or third, the first stouter but very little longer than
the third ; the flagellum having in the male six joints, of

which the first is much the longest and carries four hyaline

filaments, each of the others having but one. In the female
the flagellum has five joints.

Lower Antennie.—Much more slender than the upper, the

peduncles of which they do not quite equal in length. The
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fourth and tiftli joints are equal to one another, and each is

longer than the small two-jointed flagelluni.

Slandiblcs.—The eutting-edge and secondary plate dentieu-

liite, the s))ine-row containing apparently not more than three

spines, the molar tubercle ])roniincnt. The palp slight in

structure, with the first joint not much shorter than the

second and longer than the third, the third carrying only two

or three short apical setie.

Louer Lip.—The inner lobes comparatively large, the

outer widely separated, the mandibular processes small.

First MaxiUce.—No distinct inner plate, the outer plate

armed with five spines
J
the palp two-jointed, the large second

joint carrying four setaj on its distal margin.

Second Maxillcr.—The inner and outer plates each di.stally

armed with three spines, the inner having an additional one

on its inner margin.

Maxillipeds.—The inner plates rather small, tipped with a

few setai, the outer plates reaching halfway along the second

joint of the palp, and armed with two spines on the apex and

two on the inner margin. The second joint of the palp the

longest, the third ending in the pointed process which Mayer
mentions as being found in several genera. The figure which
]\layer gives of the maxilliped of his Deutella venenosa would
serve for that of the present species.

First Gnathojwds.—These are attached so far forward that

the base of the maxillii)eds apj)ears behind them. The short

wrist lies beside the fourth joint, which, as usual, to use

Spence Bate's expression, underrides it. The hand is some-
wliat triangular, broadest at the base. The finger curves

over the whole elongate palm and is pectinate within. In

the larger specimens the finger, at least in the oblique view,

appears to be to a trifiing degree sinuous.

Second Gnathopods.—The second joint is equal in length

to the hand ; the third is rather longer than the fourth ; the

fitth is of insignificant size and coalescent with the large

hand, which has at the base a backward directed j)rocess

surmounted by a spine and one or two setules. The long

front niargin is vc^ry convex. In the female the hind margin
is also convex, the long finger curving over it as far as the

hollow ibrmed between it and the above-mentioned process.

In the male the hind margin is slightly concave, distally

forming a small sharp tooth and ending squarely between
this tooth and the hinge of the finger.

First and Second I'era:oj>ods.—The minute rudimentary
limbs lie close to the bases of the branchial vesicles. The
second joint of the limb is scarcely a third of the length of
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tlie first joint, and is almost devoid of setules. The marsupial

lamina? in the female are large, with short filaments, chiefly,

though not exclnsivelj, on the first pair. The specimen figured

had four large eggs in the slightly dehiscent marsupium.
Third^ Fourthj and Fifth Perceopods.—These limbs are

similar in structure, but the fourth are of larger size than the

third and the fifth than the fourth. The hand is powerful,

with a projection at the base, against which the long curved

finger impinges. The basal process is followed by four or

five of like character, but successively decreasing in size,

along the inner margin. This form of hand is noticed by
JNJayer as occurring not only in Deutella venenosa, but also in

the genera Paracaprella and Hemicegina.

The length of the male specimen is three-twentieths of an
inch, the antennse and limbs not being included. The females

with eggs are rather shorter. A specimen from which the

mouth-organs separately figured were dissected was smaller

than the females ; it had the appearance of being a young
male.

The specific name is given out of respect to Dr. Paul
Mayer, whose works on this branch of Crustacea can scarcely

be too highly appreciated.

The specimens were taken from sand in shallow water at

Antigua by Mr. W. R. Forrest. Since Mayer's Deutella

venenosa was taken at Coquimbo, on the west coast of South
America, along with Caprella scaura, Templeton, it may be
worth mentioning as a coincidence that along with the present

species Mr. Forrest sent also a specimen of Caprella scaura.

Moreover, he sent a specimen which appears to belong without

doubt to the species named j^ginella tristanensis in the

Report on the ' Cliallenger ' Amphipoda. This species has
since been referred by Dr. Mayer to a new genus, Pseud-
ceginella. The ' Challenger ' specimen was destitute of all

the last three pairs of per^eopods : the specimen from Antigua
has them all. In general appearance they are not very unlike

those of Deutella 2layeri, though the inner margin of the head
is simpler ; but they have one character which is very unusual,

namely, that the penultimate pair is notably larger than the

ultimate. Additional specimens may hereafter show that this

is only a casual variation.

EXPLANATION OF THE PLATES.

Plates XIV. & XV. B.

Amphithoe megaloprotopus.

Lateral view of the annual ; the natural size indicated by the line above.

«.•«., upper antennae ; a.i., portion of lower antenn* ; is., upper lip ; m, m,
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mandibles; /./., lower lip ; inx. 1, one of the lirst maxillte, and spines
of the outer plate of the other more highly nmg'nified ; mxp., maxil-
lipeds; i^w. 1, Hr!<t frnathopod; yw. 2, second gnat hopud

; ;>?7^. 1, 3, 4,o,
first, third, fourth, and fifth peroeopods ; ur. 1, 2, 3, first, second, and
third uropods ; T, telson.

The mouth-organs and parts of the pleon are much more highly magnihed
than the antenna) and limbs.

Plate XV. A.

Detttella Mat/en',

Lateral view of the female above, and of the male below, the natural
size of the male being indicated by a line on the right.

OS., the mouth-organs of the male specimen viewed laterally in situ. The
palp of the mandible is seen overtopping the upper lip ; the lower
lip can be perceived almost edgewise below the molar tubercle of
the mandible and above the palp of the first maxilla ; between the
latter and the prominent palp of the maxilliped are discerned the
two plates of the second maxilla.

/.»'., lower lip; ?«.r. 1 , first maxilla ; ?;i.r. 2, second maxilla; w?.r/7., maxilli-

peds ; (/n. 1, first gnathopod. This group is taken from a specimen
smaller than either the male or female specimen figured on the plate.

a.s., upper antenna; a.i., lower antenna; ffn.l, first gnathopod; y«. 2,

second gnathopod; i^rp.l, 2, 3, 5, first, second, third, and fifth

perseopoQs.

The parts of the female are distinguisiied by the sign $ , of the male
bv the sign cJ

.

XLVII.— On a Group of the Aplysiida, toith Description of
a new Species. 13j J. Gilchrist, Ph.D., &c.

[Plate XVIII.]

'I'he following description of a small group of Aplysias is a

contribution to an account of the collection of Tectibranchs

in the British Museum (Natural History). This collection

contains a great number and variety of forms from the

PaciMc, Atlantic, and Indian Oceans, and illustrates very

forcibly what could be done if a systematic search for these

animals were made in almost any unexplored region. Owing
to careful preservation and a liberal supply of spirit some of

the specimens are in a good state of preservation and sufficient

for purposes of identification.

The small group to be considered here is represented by
half a dozen specimens, more especially by Aplysia piperata

(Smith), from Thursday Island, Torres Straits ('Alert'
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collection), and by a specimen in a good state of preservation

from Siam (M. Mouliot's collection).

This latter (PI. XVIII. figs. 1 and 3) appears to be a new-

species, which I am enabled to describe Idj permission of

Dr. Glinthcr, Keeper of the Zoological Department, and which

may be designated Aplysia Mouhoti. It closely resembles

A. piperata (figs. 2 and 4) in the general structure of the body

and in colouring. It is, however, well differentiated from it

:

(1) by the absence of the prolongation of the mantle into a

long excretory siphon posteriorly (figs. 3 and 4, siph.). (2) The
pleuropodia also are somewhat less developed, lie closer to

the body, and evidently do not function as swimming-organs

—

compare the plicated edge of tlie pleuropodia of fig. 2, pi.,

with that of fig. l,pl. Figs. 3 and 4, 2)1/ , indicate the line

of attachment of the pleuropodia to the body. The difference

between the pleuropodia in the two species is most marked at

their anterior end. (3) The colouring differs somewhat : in

A. 2}'iperata there is a uniform sprinkling of black dots all

over the animal except on the sole of the foot and under the

mantle, showing an inclination, especially on the head and

mantle, to run into small radiating lines. (The lighter

posterior end and dark encircling band described by Mr. Smith
are perhaps due to accidental causes, as another and better

preserved specimen in the collection shows no traces of

these.) In A. Mouhoti this speckling of dark spots is absent,

and there is a tendency rather to reticulate marking on pleuro-

podia and linear marking on head and mantle.

The two animals, on the other hand, possess several striking

features in common. This is most marked in the general

external topography of the body, a point which I have else-

where tried to show is of special significance in the classifica-

tion of the Tectibranchs :— (1) The pleuropodia in both cases

start from about the posterior end of the first third of the body

and run backwards to within a few millimetres of the end of

the foot, being quite separate throughout their entire length.

(2) In both the mantle, shell, and visceral mass are much
more posterior than in, e. g., A. limacina; and, in coordina-

tion with this, the genital opening is peculiar in being located

somewhat anteriorly to the mantle-cavity (figs. 3 and 4, ^.o.).

In the Tectibranchs it is, as a rule, within the pallial cavity.

(3) The most striking point of agreement, however, is found

in the position of the rhinophora. These are situated close

together, just between the anterior ends of the pleuropodia.

This is such a marked feature, and is so different from what
is found in other Aplysiidaj, that it would seem to justify the

establishment of a separate genus.
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Other specimens in tlie collection present the same features.

A second species in M. Mouhot's collection, also from Siam,

seems identical with A. Mouhoti'y but is not sufficiently well

preserved. The same is to be said of a specimen from

Australia, collected by J. B. Jukes, Esf{\ A larger specimen

(foot 10x5 centim.) presents the same specific features, but

is devoid of colour (bleached?).

The question of the systematic position of this group is of

interest, as it seems to form a connecting-link between the

Cephalaspidea and Anaspidea in the following particulars :

—

(1) Khinophora (cf. Acera) in close proximity to anterior

end of pleuropodia, in contrast to tlie position in, e. g.,

A. limcicina. (2) Visceral mass posterior (with shell and

mantle) and not yet entirely fused with foot {vide fig. 5).

These characteristics mark it otf sharply from the genus

Syphonota, which Adams has proposed (on very insufficient

grounds). If this genus is to be retained, these points must

be taken into consideration.

Besides these forms there are in the collection other

unexamined and probably new forms of the Aplysiidfe.

There are, moreover, many representatives of the genera

Dolahrifera, &c., forming good material for furtiier work,

though unfortunately with " spirit "-specimens.

EXPLANATION OF PLATE XVIIL

Ftp. 1. Aplysia Mouhoti. Nat. size.

Fig. 2. A. pipernta. Nat. size.

FigK. 3, 4. Aptysia Mouhoti and A. piperata. gf., genital furrow ; rhiyi.,

rhinopliora ; pi., free edge of pleuropodia
;

pi.', point of

attachment of pleuropodia; y.o., genital opening; ct, point

of attachment of prill ; an., anus ; siph., siphon.

Fi(/. 5. Longitudinal section of Apli/sia Mouhoti. sh., shell; siph.,

siphon ; r.7)i., visceral mas?.

XLVIII.

—

Descriptions of 7iew Coleopterafrom New Zealand.

By Captain TllOS. BroUN,

[Concluded from p. 245.]

Group Otiorhynchidae.

Catoptes sper7nophilus, sp. n.

Robust, broad, moderately convex
;
piceous ; tarsi flavo-

castaneous, antcnnte obscure rufous ; densely covered with

small, round, flat, fusco-tcstaceous scales ; the setai are erect
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and mostly fuscous, the few that are greyish are not con-

spicuous ; on top of the posterior declivity there is a trans-

verse, much interrupted, pitchy space ; below this the colour

is only slightly ])aler than that on the dorsum. In one

example the squama? on the surface are somewhat rufescent.

Bostnnn quite one third shorter than the thorax, but little

expanded apically, with a central carina ; vertex convex.

Scape elongate, attaining the front of the thorax. Funiculus

with the basal two joints equally elongate
; third slightly

longer than the fourth ; seventh rather longer than broad

;

club elongate, acuminate. Thorax about one fourth broader

than it is long, slightly wider before the middle than it is

elscAvhere ; feebly obliquely impressed towards the sides in

front, obsoletely channelled along the middle, without aspe-

rities. Scutellum minute. Elytra evidently broader than

the thorax; the shoulders, however, do not exceed the base of

the thorax in width ; disk slightly convex, with regular series

of moderate punctures ; interstices broad, the third and fifth

but little, and rather irregularly raised, and ending in nodi-

forra elevations behind, those on the third are distinct, the

others are often indistinct ; the sutural region is moderately

convex behind. Legs fusco-rufous, with scales and greyish

setae ;
tibia? slightly flexuous ; third joint not very broad.

Underside with yellowish-grey decumbent setse ; the meta-

sternum and basal segments with fine sponge-like grey

clothing ; the suture between the first and second segments

strongly sinuate, fifth longitudinally impressed. Prosternum

deeply emarginate in front. Head black, opaque, densely

transversely strigose.

The jyosterior corbels are not at all cavernous. The ocular

lobes are broad but well developed. The eyes are oblique and
rather flat. The swelling alongside the scutellum is quite

indistinct.

The minute scutellum at once distinguishes this from

Nos. 2591 and 2592. The longer antenna, broader form,

and the vestiture of the lower surface differentiate it from

C. obliquisignatus. The lines of pallid setae so conspicuous

in No. 2110 are here absent.

9 . Length (rostr. inch) 3^-4, breadth If-lf line.

Ashburton. Five examples were found by Mr. W. W.
Smith in the seed-pods of Fliormium tenax,

Var.— Squamosity much darker, quite fuscous near the

sides and on the summit of the hind slope, with a few grey
specks here and there. Thorax nearly as long as it is broad.

Scutellum more distinct, longer than broad. Elytra narrower
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and more j)arallel-side(l ; the nodosities on the fifth interstices

are indistinct. Tljis, most likely, is the male, but only one

has been obtained.

Length (rostr. inch) 3, breadth | line.

Catoptes cequalisj sp. n.

Suhovate, rather elongate
;
piccous, antennj« ferruginous

;

densely elotlied with small, round, depressed, grey and

yellowish-grey scales, and numerous nearly erect greyish

setas ; the posterior declivity is not very pallid, and there are

no fasciae.

Rostrinn shorter than thorax, with a moderate central

carina; just before the eyes there is a slight transverse

impression. Thorax nearly one third broader than long,

widest before the middle, narrowed behind, with a slight

frontal constriction ; its surface is punctate, but not at all

rugose. Scutellum minute. Elytra elongate, not broad, the

base slightly incurved and but little wider than the thorax
;

they are not abruptly narrowed posteriorly ; striatc-punctate,

interstices simple. Tarsi rather short, the small second joint

not much more than half the breadth of the penultimate.

Underside squamose. Prosternum deeply einarginate.

Metasternum and first abdominal segment broadly impressed;

fifth segment with a slight longitudinal groove.

Scape rather densely setose, attaining front of tliorax.

Funiculus with the second joint quite the length of the first,

3 to 7 rather small, third and fourth but little longer than

broad. Club oblong-oval, acuminate. Ei/es obliquely oval.

Ocular lobes moderately developed. Scrobes subapical,

directed towards tiie lower part of the eyes ; there is no

groove between the eye and the scrobe itself. Posterior

corbels not distinctly truncate.

This species looks like No. 1520 ; in it, however, the

corbels are slightly cavernous, the eyes are much larger and

nearly rotundate, the scrobes are directed more towards the

lower surface, the suture near the scutellum is slightly raised
;

the third and fifth interstices, though slightly elevated, are

not nodose.

Length (rostr. inch) 2j, breadth | line.

Ashburton. One example from iMr. W. W. Smith.

Group Erirhinidae.

Pactola hnmeraliSf sp. n.

Convex^ subovatc, fuscous ;
legs fusco-tcstaceous, scape

ruto-testaceous, funiculus piceous ; clothing dense, variegate,
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consisting of dark brown, fusco-testaceous, and grey depressed

scales ; there are also many erect seta?, tlie finer ones are

fuscous, the coarser are nearly white and chiefly distributed

on the hind part of the body.

Ixostrum rather short and broad. Eyes longitudinally

oval, lateral. Antennce finely pubescent; scape flexuous,

subclavate for nearly half its length ; basal joint of i\\Q, funi-

culus nearly as long as the next four taken together, slender

at the base, second about the length of the following two, 3

to 7 small, moniliform ; cluh oblong-oval, triarticulate.

Thorax cylindric, longer than broad, slightly constricted in

front of the middle. Elytra ovate, shoulders rounded and

narrowed and scarcely exceeding the thorax in width ;
poste-

rior declivity rather abrupt ; they are punctate-striate ; there

are no nodosities ; the squama have a tendency to form spots.

Legs squamose, stout.

Underside with grey hair-like scales ; metasternum mode-

rately convex ; abdomen elongate, rather flat, fifth segment

broadly grooved longitudinally.

This may be mistaken for P. demissa, Pascoe ; the narrow

shoulders and the shorter elytra, which are more abruptly

deflexed behind, are constant and reliable characters ; the

posterior femora are usually less angulate and dentiform

below.

Length (rostr. inch) 1, breadth f line.

West Plains, Invercargill. Found by Mr. A. Philpott.

About ten years ago Mr. S. W. Fulton sent me a specimen

which he took off a Veronica huxifolia^ but it was so mutilated

that I did not think it advisable to describe it. It is subject

to variation ; the funiculus is not always piceous.

Group Cryptorhynchidae.

Fseplwlax crassicornis^ sp. n.

Convex, rather broad^ opaque; antennae and tarsi piceo-

rufous, the body darker; squamosity dense, pale ochry,

greyish, and fuscous, causing a slightly speckled appearance.

Iiostrum shorter than the thorax, its anterior portion

nearly double the breadth of the basal ; finely and closely

asperate behind, punctate in front, with a few yellow hairs

there. Antennce short and thick, bearing slender flavous

setae ; the scape barely touches the eye, it is very thick

;

funiculus about a third longer than the scape ; second joint

about as long as the first, contracted at the base, joints 3 to 7

strongly transverse, the seventh broader than the preceding
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ones
; club ovate, rather short and broad, densely pubescent,

indistinctly articulated. Thorax depressed and abruptly
contracted in front for nearly half the whole length, base
stronr^ly bisinuate, sublobatc in the middle; there is a
narrow smooth space near the middle ; the rest of the surface

is closely punctured, the squamas are flat and obscure tawny
behind ; in front there are many coarse variegate setaj.

Scutellinn depressed, indistinct. Elytra oblong, slightly

wider than the thorax at the base, a little wider behind the

middle, broadly rounded behind
;
punctate-striate, the third

and fifth interstices are slightly raised backwards ; these
latter are rather more elevated, but do not extend more than
halfway down the posterior declivity ; the dark scales are

most numerous near the base and sides; there are many
coarse, erect, greyish setaj. Legs with griseous scales and
setaj ; hind femora laterally compressed, glabrous along the

inner or hind face ; intermediate tibice with median and apical

prominences on the outside, the posterior similarly but much
less evidently armed ; penultimate joint of the front tarsi

broadly expanded.

The rather broad form, unusually thick antennae, short

club, and dense clothing are good distinguishing characters.

The scrobes, owing to the anterior dilatation of the rostrum,

are quite open above in front, though quite lateral behind.

The eyes are oblique. The head is globose underneath.

The rostrum is rather longer and narrower behind than in the

typical species. In some respects P. femoratus is the nearest

ally, but it is oviform and much narrower ; the apices of the

elytra are obtusely produced individually, thus causing a

sutural gap, the third interstices are more prominent at the

summit of the declivity, and tiie hind tibiai are simple.

Length (rostr. excl.) 2^, breadth 1^ line.

Wellington. Mr. G. V. Hudson kindly sent me a specimen
marked No. 113,

Dendrostygnus, gen. nov.

Rostrum rather thick, not longer than the thorax, sub-

parallel. Scrobes deep, beginning near the apex and reaching

the eyes. Antenna; inserted near the apex. Scape rather

slender, flexuous, only moderately thickened towards the

extremity; it attains the eye. Funiculus 7-articulate, the

basal two joints about equally elongate
;
joints 3 to G de-

crease, seventh rather larger than the preceding one ; none

are transverse. Club oblong-oval, four-jointed. Ei/es just

uncovered, narrowed towards the front. Femora strongly

Ann. (& Mag. N. Hist. Ser. G. Vol. xv. 29
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arigulate or dentate underneath. Tihice flexuous, with long

spurs. Tarsi narrow and elongate, the penultimate joint

lobate, but only moderately expanded. Thorax feebly bi-

sinuate at the base, abruptly contracted in front. Scutellum

absent. Elytra slightly wider than the thorax, the shoulders

a little porrect, the middle of the base obtusely rounded.

Tychanus and Sympedius possess a scutellum, and the

antennee arise from or near the middle. In Crisius the

rostrum is elongate, the second joint of the funiculus is longer

than the first (sometimes twice as long), the antennal inser-

tion is antemedian, and the scutellum is present, &c. Tycha-

nopais bears most resemblance to the present genus, but it

differs in having the eyes longitudinally oval and rather short

from above downwards ; it has short tarsi, with their third

joint less evidently lobate, the claws are small and slender

;

the antennae are shorter, joints 4 to 7 of the funiculus being

transverse, and the base of the elytra is different.

Dendrostygnus calcaratus^ sp. n.

Variegate^ rostrum and thorax nigro-piceous, the apical

portion of the latter reddish ; elytra along the middle and

behind rich pitchy brown, their sides rufescent; tarsi and
antenna reddish ; the legs more infuscate.

Rostrum not longer than the thorax, slightly dilated at the

apex, broad ; the anterior portion reddish, closely and finely

punctured ; behind more coarsely sculptured, with short, erect,

coarse dark setae ; near the eyes there are some tawny scales.

Thorax one fourth broader than long, abruptly narrowed and

a little prominent in front at the middle ; the sides behind

slightly narrowed ; its surface closely and irregularly punc-

tured, the squamosity dark and indefinite on the disk, but

near the sides it becomes pallid ; there are some coarse erect

setge ; the contracted portion is nearly nude. Elytra broadly

rounded medially at the base, a little sinuate near the sides;

shoulders slightly prominent ; sides nearly straight, the

posterior declivity nearly vertical and narrow ; their surface

is a little uneven ; along each side of the suture there are two
series of oblong rather distant punctures ; the lateral sculp-

ture is irregular ; the dark sutural portion is nearly nude and
shining ; the scales near the sides ai'e mostly yellowish ; there

are two or three slight prominences on each elytron near the

summit of the hind declivity. Legs thickly covered with

yellowish squamge.

Underside with greyish pubescence.

Anterior tihice bent and dilated inwardly.
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Length (rostr. eicl.) '1^^ breadtli 1^ line.

Mount Pirongia.

This is another of the rare ground- weevils of New Zealand.

SciiYLUS, gen. nov.

Body convex, suboviform, narrowed towards both extre-

mities, without superficial inequalities, clotiied with hair-like

scales and erect setas. Rostrum as long as the thorax, stout,

hardly at all arched, subparallel. Scrobes deep, lateral,

extending from near the apex to the eyes. Antenna; inserted

near the apex. Scape slender, gradually clavate apically ; it

attains the front of the eye. Funiculus rather longer than

the scape ; the basal two joints elongate and about equal

;

joints 3 to 7 decrease. Club ovate, 4-articulate. Ei/es just

uncovered, flat, coarsely facetted, longer than broad, yet

nearly rotundate. Thorax truncate at base, gradually

narrowed anteriorly, its apical portion projecting over the

head. Scutellum absent. Elytra closely applied to the thorax,

hardly any wider at the base than that is, narrowed and nearly

vertical behind. Legs long and thick. Femora elongate,

not clavate, grooved below, the anterior toothed or augulate

near the middle. Tibice rather short, the front pair dis-

tinctly, the others indistinctly, mucronate. Tarsi finely

pilose, rather narrow, their penultimate joint broadly lobate.

Pectoral canal deep, extending to the front of the middle

coxre, limited by the raised borders of the mesosternum

;

these borders touch the front coxge. Metasternum very short.

Coxce widely separated. Abdomen with the frontal suture

broadly rounded and very indistinct; the basal segment
nearly as long as the following three ; second short, but little

longer than the third, its basal suture indistinct ; third and
fourth short, with deep sutures. Epipleurce extremely

narrow.

The apex of the rostrum is almost truncate above and
below, and the almost concealed mandibles close the aperture.

The vientum seems elongate. The palpi arc invisible. Tiie

ocular lobes are represented by the rounded angles between
the rostral canal and the sides of the thorax.

In CyclacalleSj the type of which is No. 883, all the femora

are angulate and dentate, the antennae are inserted before the

middle of the rostrum instead of near its apex, the meta-
sternum, though short, is rather longer, and there is a well-

marked suture between it and the first ventral segment ; the

abdomen is shorter, the basal segment notably so, the tibiai

have more distinct spurs, and the body is shorter and more
rotundate.

29*
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Schylus ntgri'coUisj sp. n.

Suhopaque, rostnim and thorax pitchy black, elytra and

legs rut'escent, the antennje and tarsi yellowish red.

Bostrujyi more or less obviously tricarinate, with some

scale-like yellowish sette behind. Antennce slender, sparsely

pubescent ; second joint quite as long as the first, joints 3 to 7

decrease in length. Thorax about as long as broad, gradually

narrowed anteriorly, not constricted there; closely and coarsely

punctate, nearly nude, there being only a small patch of

depressed round tawny scales near each hind angle. Elytra

a little wider behind the shoulders than at the base, cordi-

form, apparently striate-punctate, densely covered with varie-

gated yellow hair-like scales and erect setse. Legs long and

stout, with clothing similar to that on the elytra.

Underside piceous, sparingly clothed with fine yellowish

setse.

There can be no difficulty in identifying this insect. The
nearly bare black thorax forms a marked contrast to the con-

spicuously and brightly pubescent hind body.

Length (rostr. excl.) 1, breadth nearly | line.

Mount Pirongia, Te Aroha, and Papakure. One found at

each place within the last two years, on the ground.

SceJodolichus polituSy sp. n.

Glossy^ black ; rostrum piceo-rufous, antennse and tarsi

ferruginous, tibiae infuscate ; squamosity depressed and elon-

gate, tawny and grey, unequally distributed, the setae erect,

slender, fuscous.

Rostrum hardly as long as the thorax, indistinctly punc-

tured in front, squamose behind. Scape short, gradually

incrassate. Z^^i^Tzzcw/ws double the length of the scape; second

joint more slender than the first, but quite as long ; 3 to 7

decrease in length. Cluh oblong-oval, nearly as long as the

scape. Thorax convex, longer than broad, its sides a little

rounded behind the middle ; the frontal portion almost

abruptly depressed, with a few punctures, the rest of the

surface smooth and polished. Elytra elongate-ovate, very

convex, on a higher plane than the thorax, their shoulders

so rounded as not to exceed the thorax in width ; their basal

portion is covered with slender tawny scales partially bordered

behind with grey ; the middle is bare, the posterior de-

clivity is very sparingly clothed, principally with greyish

scales or setse ; they are striate-punctate ; the sculpture is

nowhere deep and becomes obsolete behind. Legs elongate.
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clothed for tlie most part with slender grey scales and out-

standing seta;; the 2X)sterior ^/Z'jVe somewhat inwardly bent,

all distinctly uncinate ; tarsi narrow, their penultimate ynni
but little expanded.

The polished impunctatc basal portion of the thorax will

enable anyone to recognize this species.

Length (rostr. excl.) 1^, breadth quite ^ line.

Mount Pirougia. A single specimen found on the ground.

Scelodolichus squamosus, sp. n.

Elougale, convex, subopaque, nigro-fuscous ; rostrum

shining piceous j antennce and tarsi reddish ; legs fusco-

rufous ; densely covered with narrow, slender, depressed

testaceous squamaj and moderately elongate fuscous set£e;

there are two grey spots near the middle of the thorax, and
its apex is of the same colour.

Rostruvi elongate, finely sculptured, with a very indistinct

ridge along the middle, its base squamose ; it is very
gradually contracted towards the middle. Antennce inserted

behind the centre ; funiculus elongate ; club ovate. Thorax
as broad as it is long, broadly constricted and slightly

depressed near the front, most elevated along the middle, but

not distinctly keeled there ; its punctuation rather fine and
much concealed. Elytra elongate-ovate, higher than the

thorax ; shallow indistinctly punctate strice are visible on a

denuded spot in the disk. Legs long, clothed like the body,

but with more grey scales ; tibias nearly straight.

Basal ventral aegment very long and flat, second short and
deflexed behind, third and fourth much abbreviated, iifth

large and flat, the supplementary segment depressed behind.

This may be placed near S. hilaris ; it is, however, much
more convex and narrower, with longer and more slender legs

and antennas, and the clothing and sculpture are materially

different.

Length (rostr. excl.) 1^, breadth f line.

Mount Te Aroha. One, March 1894, on the ground.

Obs,— S. Uneithorax (No. 882). A variety occurs on the

Hunua Range which should be recorded here. Bodi/ rather

shorter ; tarsi not so slender and elongate ; the erect setiv not

so coarse ; the basal ventral segment longitudinally impressed.

If I were to treat this as a distinct species there would be
great diflBculty in distinguishing the two.
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Group CossoiiidsB.

Pentarthrum PhiJpotti, sp. n.

Nitidj nigro-piceous ; elytra and tibiae rufo-piceous ; the

tarsi and antennae red ; sparingly clothed with short, slender,

erect greyisli liairs.

Rostrum sliglitly contracted behind the middle, distinctly

punctured, more finely in front. Antennce medially inserted,

stout and elongate ; second joint of the funiculus hardly at all

longer than the third; club distinct, ovate, its apical joints

small. Thorax longer than broad, narrowed and constricted

in front, its sides well rounded; the disk is only slightly

convex, and its punctuation, especially along the middle,

though distinct, is not close, it is closer near the sides, and in

front of the constriction becomes quite fine. Scutellum small.

Elytra wider than the base of the thorax, gradually narrowed

posteriorly ; sutural region slightly depressed ; their striae are

not very deep, but they are closely punctured ;
interstices

with fine serial punctures and slight rugosities; the apical

margins are not explanate, the third interstice is bent behind

and at that part there is an evident thickening of the exter-

nal interstice ; the second does not touch the basal margin.

Tarsi narrow, third joint not lobate.

Underside moderately coarsely punctured, with fine grey

setae. Metasternum canaliculate. First segment of abdomen
broadly impressed, its posterior margin nearly straight, the

front broadly rounded ; fifth distinctly pubescent.

When compared with P. zealandicum^ this species is seen

to be shorter and flatter. The rostrum is rather shorter, less

parallel, and more arched above. The eyes are rather smaller

and less prominent, and they are more distant from the thorax.

The back part of the head is longer and broader, being, in

fact, quite swollen ; and although it is minutely sculptured,

it appears smooth and glossy. The thorax is shorter and
broader, its sides are more strongly rounded, and its punctua-

tion is rather coarser. The scape is a little longer. The
legs are not quite as long, and the tibial hooks are less

developed.

Although it is not closely allied to P. zealandicum^ I

decided to compare it with that well-known species ; this will

enable anyone to identify it more certainly than if I had
chosen some rare insect he may never possess. It is not at

all similar to the P. rufum group. Sharp's P. cephalotes is a

very different insect.

^ . Length If, breadth | line.

Invercargill.
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The species bears tlic name of its discoverer, Mr. Alt reel

Philpott.

Pentarthrum antennale, sp. ii.

Fusiform-cyUmlrlr, moderately shining, piceo-rufous,

sparsely clothed with yellowish, but not at all conspicuous,

hairs; the lejjs and antennte red.

Rostrum distinctly punctured, more coarsely near the eyes;

in front of tlic antennal insertion (just behind the middle) it

is parallel and broader than the hinder portion. The back
part of the head is smooth and shining ; it is narrowed or

constricted immediately behind the eyes ; these therefore are

more prominent behind than they are in front. Funiculus
longer than the scape, second joint only slightly longer than

the third. Club rather narrow, its three small terminal joints

marked off by fine pubescence. Thorax one third longer

than broad, gradually narrowed anteriorly, deeply constricted

there, its posterior angles rounded ; it is coarsely punctured,

not so closely on the disk as it is at the sides, much more
finely in front of the constriction ; apical margin smooth.
Scutellum small, smooth. Elytra as broad at the base as the

widest part of the thorax, gradually and slightly narrowed
posteriorly, the margins moderately explanate behind, the

apical sutural notch distinct ; they are evidently punctate-

striate ; the punctures are coarse and close ; interstices with

fine distant serial punctures. Tarsi narrow, their third joint

not expanded.

Underside coarsely and closely punctured, with fin^ but

distinct yellow hairs. Mesosternum with very few punctures.

Metasternum a little depressed behind, and with a fine central

line. Basal segment of abdomen broadly depressed. Ros-
trum with two obvious longitudinal grooves, separated

throughout by a carina, as is the case in No. 908.

? . Rostrum cylindrical, not broad, finely but distinctly

punctured. Thorax rather longer, more closely punctured on
the middle. First segment of abdomen not impi-essed. An-
tennte inserted some distance behind the middle.

This is distinguished from Sharp's P. porcatum by the

presence of pubescence and interstitial punctures. From
Nos. 908, 1299, and 2194 it may be separated by its longer

scape ; this, though as long as that of No. 1301, is shorter

than that of P. zealandicum.

(J. Length If, breadth f line.

West Plains, invcrcargill.

Another of Mr. Philpott's captures.
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Ohs. As this is one of a group of species or varieties that

are very troublesome to identify, I have drawn up brief diag-

noses to lessen the difficulty. The species bear the numbers

908, 1297, 1299, 1301, 2194, and 2198.

From P. zealandiciim they are differentiated by the margins

of the elytra being thickened or explanate near the extremity;

by the longer, basally contracted rostrum of the males ; by
the back part of the eyes being more prominent than the

front ; and by the rather longer and narrower thorax. They
are all coarsely sculptured, and, except No. 1301, dark red.

No. 908.— $. Scape short, quite one third shorter than

that of No. 903. Bostrvm one third longer, closely and

rugosely punctured, coarsely near the eyes. Antennal inser-

tion a little behind the middle. Thorax coarsely, closely, and

confluently or rugosely punctured. Interstices of elytra with

fine serial punctures. Pubescence fine and scanty.

No. 1297.— S • Rostrum nearly twice as long as that of

No. 903, broad, flat above, densely and rugosely punctured,

only a little contracted behind ; between the antennal insertion

and the apex there is a very distinct transverse depression.

Club rather short and broad. Thorax coarsely, closely, and
rugosely punctured. Scape short.

No. 1299.— c?. JJos^rwm more slender than that of No. 908,
more finely sculptured ; rather shorter and distinctly broader

than in the female of No. 908, and with the antennal inser-

tion nearer the middle. Thorax not closely punctured along

the middle. The smooth occiput is not so well limited from
the sculptured portion. Scape short.

Nof 1301.— $ . nostrum rather longer than in this sex of

No. 908, more finely sculptured. Thorax less narrowed and
constricted in front, the constriction obsolete above {i. e. not

causing a well-marked depression there). Elytra more deeply

striate, the punctures closer, interstices more rugose, the

margins less explanate behind. Scape somewhat longer.

Colour darker, nearly black.

No. 2194.— S ' Smaller than No. 908. Elytra paler, their

punctures more separated, interstices less convex. Rostrum
rather shorter. Scape short.

No. 2198.—This is distinguished from all the species of

this group or series by the absence of pubescence and inter-

stitial punctures.

No. 1300.—Does not belong to the P. rufum series, as the

rostrum is not narrowed behind the middlfe (it is like that of

No. 903) and the elytral margins are not dilated near the

extremity.
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Group Scolytidae.

Acrantus opacus, sp. u.

Cylivdricy subopaque, fuscous ; head nigrescent ; the legs,

coxa>, and antenna^ pale ferruginous, club dark ; densely

clothed, the thorax -with small, round, depressed brown and

brassy scales and short erect slender setae ; on the elytra the

squaniosity is similarly variegated but less decumbent and the

erect setae are rather paler and more conspicuous.

Head minutely sculptured, with some yellow hairs in front.

Thorax hardly longer than broad, narrowed and slightly con-

stricted in front, with some yellow pubescence at the middle

of the base ; it is closely punctate. Elytra individually

rounded and minutely crenulate at the base ; striate, inter-

stices plane ; the external stria are distinctly punctured. Legs

finely pubescent ; tibice expanded towards the extremity, with

three or four denticles along each of them. Tarsi slender,

the terminal joint as long as the basal three; claws well

developed.

Antenna moderately elongate ; scape elongate, very gradu-

ally incrassate ; funiculus short, much more slender than the

scape, its first joint stout, longer than broad, the following

five transverse and provided with very long outstanding

slender hairs ; club elongate, opaque, indistinctly four-

jointed ; it is rather narrow, and equals the funiculus in

length.

Underside with fine pale pubescence ; the mesosternum
with minute squamae, ^fetasternum longitudinally grooved

along the middle. First ventral segment large, 2 to 4 short,

fifth with a broad basal suture.

A considerable amount of individual variation occurs. In

one the legs are fuscous, in others tiie clothing of the thorax

is of a dark uniform colour and consists of hairs, and the

antennee are quite short, with an ovate club ; in these

examples (probably females) the remarkable villosity of the

antennae seems wanting.

Length 1^, Ijreadth quite f line.

Mount Te Aroha. Discovered by Mr. J. H. Lewis.

Group AnthribidaB.

Anthribus JlavipiluSf sp. n.

Suhcylindri'c ; the dark ground-colour concealed by the

clothing; this is hair-like, depressed, and greyish yellow on

the thorax, but brighter on the elytra; these latter are varie-

gated with grey patches, as in A. vates.
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Rostrum as long as broad, closely and rather coarsely

punctured ; black, with scanty pubescence. Thorax about as

long as broad, much narrowed towards the front, its carina a

little curved and extending about halfway along each side

;

the surface closely but not coarsely punctured. Scutellum

oviform, small, raised, with yellow tomentum. Elytra not

distinctly depressed before the middle and without distinct

elevations, the apices broadly rounded towards the suture

;

they bear series of fine punctures ; the sutural series form
strias and converge posteriorly, so that near the extremity they
almost touch the suture.

Antennce nearly glabrous ; their second joint is larger than
the exposed portion of the first, and is nodiform at the apex

;

the third is about one half longer than the second, but hardly
any larger than the fourth ; the ninth is rather longer than
broad and subtriangular ; tenth transverse ; eleventh conical.

The eyes barely touch the thorax, and are similar to those

of ^. vates; the thoracic carina and angles are similar; the

scutellum is narrower and more elevated ; the maculation of

the elytra differs but little, though the colour does.

Length (rostr. inch) 2^, breadth | line.

Ohaupo, near Mr. Kusab's mill. One, January 1893.

Group Lamiidae.

Somatidia picticornej sp. n.

Variegate; thorax pale yellowish-chestnut, covered with

depressed yellowish hairs, these are more scanty in front, its

sides pitchy brown ; elytra of a similar pale colour, but

across the middle a broad ill-defined space bears greyish

hairs ; behind this pale space there is a dark irregular band,

which is prolonged near each side towards the shoulder, but

becomes of a lighter brown there ; the hind slope is more or

less spotted ; on the disk, just before the middle, there are two
small blackish spots

; front femora fuscous, testaceous at the

base, the other pairs almost wholly testaceous ; tihicB testa-

ceous, with a black spot below the knee and another lower

down ; antennce variegate, two basal joints reddish, third

fuscous, paler at base; 4 to 10 testaceous, tipped with black.

Thorax hardly broader than long, its sides only moderately

rounded, moderately closely and coarsely punctured in front

;

behind the middle the dots are rather less numerous and are

partially concealed by the pubescence; there is a slight

swelling near the scutellum, but there are no tubercles.

Elytra oviform, much wider near the middle than elsewhere,

of the same width as the thorax at the base ; the punctures
near the base are rather irregular, the large punctures on the
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liind slope are serial. Legs stout, rather finely pilose. An-
tenncp hardly as \ox\^ as the body, fringed with short hairs

underneath ; second joint short, not longer than broad ; third

reaches beyond the base of the thorax, about a third longer

than the fourth ; fifth longer than the sixth, about a third

shorter than the fourth. ScuteUum large, triangular.

Smaller and flatter than S. convexa^ the thorax not at all

rotundate. It is not similar to any other species.

Length 2, breadth | line,

Invercargill, I am indebted to Mr. A. Philpott for the

only specimen I have seen.

Group Eumolpidae.

Airichatus ceneicollis, sp. n.

Convex, oblong-oval, glabrous, shining ; fusco-testaceous,

head and thorax aeneous.

Head moderately coarsely and irregularly punctured. Et/es

prominent. Antentice inserted near the front and inner

margins of the eyes ; they reach backwards beyond the middle

thighs ; first joint clavate, second about half the length of the

third. Thorax transverse, finely marginated, anterior angles

rectangular and depressed, the posterior laterally prominent

;

its sides curvate and more narrowed in front than behind,

widest behind the middle ; its surface moderately coarsely and
irregularly punctured, and with minute punctures between

some of the larger ones. ScuteUum large. Elytra suboblong,

curvedly narrowed behind the middle, the shoulders slightly

wider than the base of the thorax ; their sculpture consists of

series of moderate punctures, these become duplicate towards

the base, the external ones are rather larger and more
irregular ; on the hind slope there are two sutural strias ; most

of the punctures are pitchy brown, and other dark marks
occur, some of them quite linear. Legs robust ; tihice more
or less grooved along the outer face, the posterior dilated

towards the extremity and deeply excavate behind ;
tarsi

with the third joint bilobed and nearly as long as the

second.

Underside with yellowish-grey pubescence ; abdomen
fuscous ; metasternum rufo-castaneous.

The thorax is rather larger than in A. ochraceus (No. 1099) ;

it is iridescent, and the four or five abbreviated apical stride

on the elytra of that insect are reduced in immber.
Length 2^-2|, breadth l^-lf line.

Ashburton. Three examples were found by Mr. W. W.
Smith.
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XLIX.— On the Significance of the Proliferated Epithelium in

the Foetal Mani?nalian Jaw. By R, Broom, M.B., B.Sc.

If a transverse section be made through the anterior part of

the lower jaw of a seven-month human foetus, it will be
noticed that from the outer alveolar margin and about half of

the adjacent tooth-space arises a well-developed and projecting

gum, which is covered, especially on the inner side, by a

layer of epithelium many times thicker than that covering

the adjoining mucous membrane. On the inner side of this

epithelial covered ridge is the neck of the dental germ.

On serial section it will be found that, though this ridge of

gum extends all K)und the alveolar margin, the thick coating

of epithelium is only met with in the region of the incisors

and canines, and that on reaching the first milk-molar the

epithelial armature of the gum differs little from that of the

general mucous membrane of the mouth.
That this epithelial protection is directly connected with

the requirements of the young mammal in grasping and
retaining the nipple will readily suggest itself; but when one
finds that, within certain limits, the younger the foetus

examined the more is the epithelial ridge developed propor-

tionally, one is led to think that the proliferated epithelium

has a deeper significance than merely the strengthening of the

gum during the short period of sucking.

Even in the human foetus of ten weeks there is a ridge of

thick epithelium covering the incisor part of the jaws, but, as

in older specimens, entirely confined to that part. A similar

condition seems to exist in all the higher mammals, though

in some the proliferated area extends to the premolar region.

In Marsupials the thick layer of epithelium, besides covering

the incisor part of the jaws, passes back to the molar region,

and differs from the typical mammalian condition in extending

to and covering the inner part of the lips.

That the thickened epithelium on the sides of the mouth in

the marsupial is not specially developed to protect the jaws
while grasping the nipple may be inferred from the fact that

the tongue and the palate, which have almost the entire share

in holding the nipple, are coated with a uniform compara-
tively thin layer of squamous epithelium. Even in placental

mammals the epithelial armature of the jaw is developed at

such an early date as to suggest its being the remains of an
ancestral horny beak.

Geological strata have not yet yielded any evidence of the
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immediate ancestors of the mammals ; but there is reason to

believe that aiioniodonts and inaninials are diver']rin;; brandies

from a common origin, and which primitive group was
derived from the higher amphibians. The larva of the frog

and of most other am])liibian.s is provided, as is well known,
with a horny beak on the front of each jaw, wjiicli fulfils all

the requirements of teeth. In the siren the horny sheath is

retained throughout life. It is impossible to say with what
armature the jaws of the young anoinodonts were provided

;

but it is highly ])robable that they possessed beaks, as in

most of the groups of the order we find teeth playing a

secondary part. In Oudenodon teeth were entirely absent, and
the jaws have evidently been provided with a strong horny
casing. A similar condition existed in Dicynodon^ with the

addition of a pair of large maxillary teeth. In Endothiodon

we find the unique arrangement of a horny beak on the pre-

raaxilla and maxilla, with a row of small teeth in addition on
the maxilla internal to the horny edge. The theriodonts had
a row of teeth along the alveolar margin of the premaxilla

and maxilla, though it is probable that, as Owen believed

(Todd's Cyclop. Anat. and Phys., art. Teeth), these animals

were monophyodont, and in this differed entirely from the

ordinary reptilian type. In the remaining group of anomo-
donts, of which Fariasaurus is the type, we find a single

feebly develoj)ed set of teeth.

As we find evidences of a horny beak in many of the anomo-
donts, or a feeble development of teeth, rendering probable

the existence of a horny armature in the young of this group,

which is most nearly allied to the mammals of which we
have remains, there is every reason to suppose that the pro-

liferated epithelium which arms the front of the fcetal

mammalian jaw is the exact homologue of the horny beak of

theanomodont and tlie remains of a functional beak possessed

by the young of the mammalian ancestor. These young were

probably furnished with a well-developed horny beak on
escaping from the ^gg, and, being probably aquatic in habit,

derived nourishment from sucking plants and decomposing

animal matter.

The marsupials are probably derived from a subdivision

of this premammalian group, in which the horny beak of

the young was developed to a greater extent and retained to a

later period in life, aborting the secondary tooth-germs, and
resulting in the descendants being practically monophyodont.

Taralga, New South Wales,
Jan, 20, 189r,.
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L.— On the Cistelidse and other Heteromerous Species ofJapan.

By G. Lewis, F.L.S.

[Continued from p. 278.]

Fig. 3.

Arthromacra decora (p. 278).

Macrolagria, gen. nov.

This genus agrees with Arthromacra in most of its cha-

racters. The thorax is marginate anteriorly, with the anterior

angles somewhat projecting ;
the antennae are long and slender,

second joint alone short, shorter than that in A.cenea, Say;
3 to 5 coequal and agreeing with Say's species, 6 to 9 slightly

longer and coequal, 10 scarcely so long and usually not half

the length of the eleventh ; the head slightly constricted

behind the eyes (but not sufficiently to compare the constric-

tion to that in Statira) ; the facets of the eyes are rather

coarse, the thorax not longer than wide and the elytra deeply

striate, with the interstices more or less convex.

Type Statira rufohrunnea, Mars.

Macrolagria fujisana^ sp. n.

Elongata, brunnea vel nigro-picea, nitida, baud pubescens ; capite

thoraceque grosse et sparse punctatis ; elytris punctato-striatis,

interstitiis convexis, laevibus ; antennis pedibusque brunneis vel

obscure brunneis.

L. 9-10 mill.
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This species is much smaller than M. rufohrunnea^ Mars.,

but otherwise it closely resembles it. The head is narrower

and the eyes less prominent (especially noticeable in the males),

and the joints of the antennse are less constricted at their

bases. The colours of all my specimens are much darker than

those of Marseul's species.

Hah. Chiuzenji, Miyanoshita, and in other places in the

plain of Fujisan. Beaten from flowering shrubs in June.

Macrolagria htrsuta, sp. n.

Elongata, nigra, nitida, hirsuta ; elytris asneo-nigris, punctato-

striatis, interstitiis transversim rugosis ; antennis piceis ; femoribus

nigris, tibiis tarsisque dilutioribus.

L. 9|-10 mill.

Elongate, pitchy black or black, shining, clothed with long

scattered greyish hairs ; the head, surface uneven, irregularly

and coarsely punctate ; the thorax less coarsely and less closely

punctured than the head ; the elytra with a brassy greenish or

bluish tint, punctate- striate, interstices irregularly and trans-

versely rugose, apices obtusely acuminate ; the antennge

piceous, with basal joint usually darker j the legs, thighs

blackish, tibiae and tarsi less dark, usually obscurely brown
and blackish.

I do not think this hairy species can be genetically sepa-

rated from the last.

Hab. Chiuzenji and Niohosan, in June.

Monomma glyphysternum ^ Mars.

This species, Marseul says, occurs in China and Formosa, as

well as in Japan. The type example came from Satzuma,
and is unique in my collection. Monomma'^ japonicum^

Motsch., appears to me to be Cyrtotriplax Maacki^ Sols.
; the

species is founded apparently on a specimen without legs or

antennae, and may be considered a nondescript.

Eurygenius niponicus, sp. n. (PI. VIII. fig. 9.)

Elongatus, infuscatus, griseo-brunneo-pubescens, griseo-hirtus

;

elytris baud striatis, dense punctatis ; antennis pedibusque nigris.

L. 12 mill.

Elongate, dusky, clothed with greyish-brown pubescence,

short and thickly set, and with long grey erect hairs ; the

head rather densely and roughly punctured, sculpture not
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easily seen by reason of the pubescence ; tlie thorax clothed

and sculptured like the head, median channel wide and well

defined ; the elytra long and parallel, densely clothed, with
the surface closely and evenly set with somewhat large punc-
tures ; the antenna?, palpi, and legs black ; the tibias are

very conspicuously clothed with long greyish hairs ; claws
reddish.

In one specimen the elytra are entirely brown.
Hab. Chiuzenji. Several examples.

Stereopalpus gigas. Mars.

Macratria gigas^ Mars., belongs to the genus Stereopalpus,

Champ. Biol'. Centr.-Am., Col. iv. (2) p. 195 (1890) ; Ent.
M. M. (2) i. p. 189 (1890).

Hab. Oyama in Sagami, in May ; also in Kawachi.

Stereopalpusfemoralls, sp. n.

Elongatus, infuscatus, pubesceus ; capite valde punctato, punctis

subocellatis ; femoribus perspicue rufis.

L. 7-8 mill.

Elongate, parallel at the sides, shining, and clothed with

tawny pubescence ; the head very densely sculptured with

rather rough subocellate punctures ; the thorax, sculpture

somewhat similar to that of the head, but without the ocellate

points ; the elytra, sculpture again agrees somewhat with

that of the thorax, but it is also more or less transversely

rugose ; the antennge, palpi, and tarsi infuscate ; thighs clear

reddish brown ; tibiae infuscate at base, reddish on the tarsal

half.

Hab. Konose. A small series in April and May.

Macratria cinguUfera, Mars.

Marseul inadvertently did not return me a specimen of this

insect after describing it in 1876, and I did not afterwards

meet with it. The type, therefore, is probably now in the

Museum of Paris and is possibly unique.

Hab. Hiogo.

Macratria apicalis, sp. n.

Elongata, subtus obscure brunnea, supra nigra, cinereo-pubescens

;

capite basi thoraceque apice vage rufis ; elytris apicalibus distincte

rufis ; antennis pedibusque pallide rufo-brunneis.

L. 5^-6 mill.
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Elongate, black above, obscurely brown beneath, with
ashen pubescence ; the head rather sparsely punctured, some-
what reddish behind the eyes ; the thorax closely and rather

rou<;hly punctured, faintly red anteriorly ; the elytra simi-

larly sculptured to the thorax, except that tiic punctures in

parts are vaguely arranged longitudinally
; apex narrowly

red; the antenme, palpi, mouth-organs, and legs pale reddish
brown.

Hah. Numata. Two examples in June.

Macratria fluviatiliSf sp. n.

Elongata, nigra, cinereo-pubescens ; antcnnia ' basi, palpis pedi-

busque brunueo-rufis.

L. 5J-5| mill.

This species is extremely similar to M. apicalis, but it is

smaller, wholly black above, with the joints 8 to 11 of the

antennse distinctly black.

Hah. Nataksugawa. Two examples, July 23rd, 1881.

Macratria antennaltSj sp. n.

Elongata, parum nigra, cinereo-pubescens ; elytris basi obscure

brunneis ; antennis articulis G^-ll"" perlongis infuscatis, basi,

palpis pedibnsque brunneo-rufis.

L. 4\ mill.

This species is extremely like M. jiuviatUisy but it is

smaller and narrower, with the head more shortened behind

the eyes ; bases of the elytra vaguely brownish, and the

joints of the antennae 9 to 11 are markedly lax, and each

joint is nearly as long again as the corresponding one in

sM. Jluviatilia, and they are dusky brown, not black
;
joints

4 to 8 are relatively shorter and almost moniliforin.

Hah. Numata.

Macratria japonica, Harold

.

Macratriajaponica, Har. Deutsche ent. Zeitschr. p. 359 (1877).

This species is about half the size of M. jluviatilis ; the

femora at their bases are usually infuscate.

Hah. Yamaguchi {Hiller) ;
Yokohama, very common in

winter under loosened bark of Zelkowa Keakij tSieb. Also

at Ichiuchi, Numata, and Niigata.

Ann. d: Mag. N. Hist. Ser. 6. Vol. xv. 30
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Xylophilus distortus, Champion.

Xylophihis distortus, Champ. Ent. M. M. ser. 2, i. p. 267 (1890).

Fijr. 4.

This species is figured here to show the curious form of

the intermediate tibiae of the male (fig. 4).

Hah. Kobe, Sakai, and Nikko.

Notoxus Haagi^ Marseul.

Notoxus Haagi, Mars. Ab. xvii. p. 28 (1879).

This peculiar species is without the dark elytral markings
usual in the genus. The pattern of the coloration is shown
in fig. 5, also the form of the thoracic process.

Fis. 5.

Hab. Yokohama, I found a few specimens by beating
willows growing in the bed of a river midway between Yoko-
hama and Oyama, in May. Also two examples at Nikko.

Notoxus daimioj sj). n.

Oblongus, rufo-testaceus, griseo j)ube8cens : elytris 4-nigro-macu-
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latis ct in regioac scutcUari suturalifiuo int'uscatis ; anteQiiis

pedibusc|ue concoloribus.

L. 4j-o mill.

Oblong, rcddisli testaceous, with grey pubescence ; the

head, rostrum somewhat produced and truncate anteriorly
;

the thorax, anterior process wider in the female than in the

male, edges crenulate ; the elytra paler in colour than the

thorax, with somewhat variable dark markings. Thesutural

marking terminates before the apex at about two thirds of the

elytral length, and in the region of the scutellum it widens

out to half the width of the win^-case, on each side below

the humeral angle is a marginal detached infuscate spot, and
before the apex is a second and larger spot, which is usually

rather circular in outline, but sometimes it is confluent with

the sutural marking. Tiiere is a variety in which all the

dark markings extend and join. In the female the apices of

the elytra are rounded off; in the male they are truncate

near the suture and feebly acuminate near the middle.

The antennae and legs are wholly reddish testaceous.

The general colour of this species resembles that in N. elon-

gatus, Lef., hinotatus, Gebl., and trinotatiis, Pic. ; the elytra

are less elongate and less parallel than those of trinotatus, the

species to which it is, on the whole, most similar.

Hab. Hakodate. Not rare on the sandhills in August.

Mecynotarsus niponicus, sp. n.

Obscure bruimeus ; antennis pedibusque dilutioribus, gracilibus et

longissimis ; elytris immaculatis.

L. 2\ miU.

Dusky brown ; antennrc, palpi, legs, and thoracic protu-

berance somewhat lighter in colour, thickly clothed with a

minute silken whitish ])ubescence. This species is somewhat

smaller than M. tenuipes^ Champ., with tlie thoracic protu-

berance less widened at the base, and the antenna3 are slightly

shorter taking them joint by joint ; the legs, and especially

the tarsi, are markedly shorter, but, except in colour, in other

respects they are closely similar. Both these si)ecies resemble

superticially Ilypaspistes armatus^ Waterh. (rigured in this

Magazine in 1S86, vol. xvii. p. 39), in the length of the

antenna? and tarsi, and I possess a third species from Ceylon

which also agrees with it. In M. minimus^ Mars., the legs

aiul tarsi are much shorter and the antcnnie also have the last

five joints shorter and relatively thicker.

/Ial>. < )dawara. On the sandhills ; one specimen.
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Mecynotarsus minimus j Mars.

This species is sometimes veiy common in arable fields in

earlj spring. I once saw it in profusion at Bukenji, near

Yokohama, in company with a small species of Blechrus

;

both species were running together, and were exceedingly

active in the sunshine.

Easily recognized from the other two species of this series

by the shortness of the antennas and legs.

Hah. Nagasaki, Enoshima, Kioto, Otsu, and Yokohama.

Tomoderus clavipes, Champion. (PI. VIII. fig. 10.)

Tomoderus clavipes, Champ. Ent. M. M. ser. 2, i. p. 325 (1890).

Hah. Kob^. I took five examples under moist decaying

leaves near the temple on Maiyasan, 8th June, 1881, in

company with Apatetica princeps, Sh.

Anthicomoephus, gen. nov.

The general characters agree with those of the genus
Antkicus ; the important differences are :—Eyes very large,

with very coarse facets; antennEe stout, with an enlarged

basal joint and a long and apically constricted terminal one
;

in the males joints 3 to 8 are longer than those of the female

and somewhat obconical ; in the female these joints (espe-

cially in A. cruculis) are moremoniliform. The legs are long

and robust.

Type A. suturalia.

Anthicoviorphus suturalis, sp. n. (Fig. 6.)

Eufo-testaceus, capita, thorace supra el3'trisque sutura (apice

excepta) late infuscatis ; antennis pedibusque rufo-testaceis.

L. 5 mill.

Elongate, reddish testaceous, shining,

pubescent ; the head and thorax infuscate Fig. 6.

above, densely punctured, head sometimes
infuscate beneath ; the elytra with a broad

sutural infuscate area, broadest in the region

of the scutellum, parallel in the middle, and
terminating well before the apex ; the abdo-

minal segments, legs, antennas, mouth-
organs, and the sides of the elytra clear

reddish brown. The elytra are punctured
like the thorax.

Hah. Oyayama, Miyanoshita, Tsukuba-
yama, and Kashiwagi.
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Anthicomorphus m'pomcus, sp. n.

F. *M/Mrai/ simillimus at minor ; elytris griseo-pubescentibuB, obscure

brunneis vel infuscatis ; antenuis pedibusque rufo-brunneis,

L. 4-4 1 mill.

This species is much smaller tlian tiie last, but the punctua-

tion throu^^hout is very similar ; the head, thorax, elytra, and
under surface are infuscate, or, rarely, the elytra are brownish

;

the legs and antennas wholly reddish brown.

Ilab. Hitoyoshi, Ichiuchi, Fukushima, Kashiwagi, Nikko,
and Junsai. Apparently more widely distributed than the

other three species.

Anthicomorphus cruralis, sp. n.

Rufo-testaceus ; capita, thorace tibiisque infuscatis.

L. ^-^ miU.

This species again is smaller than the last, but very similar

in sculpture ; the head and thorax are dusky above, usually

obscure reddish brown beneath ; tibiae and tarsi infuscate.

In two male examples the antennae are dusky ; in two females

they are reddish brown, and in the last markedly moniliform.

Hah. Nara, Hitoyoshi, and Oyayama. Four examples

only, two of each sex.

Anthicomorphus puherulus.

Anthicus puberulus, Mars. Ann. Soc. Ent. Fr. 1876, p. 467.

Thi.s species will also come into the genus Anthicomorphus.

Hah. Kobe (2G4) . A few examples taken on Maiyasan

in 1871.

Anthicus litorosus, sp. n.

Piceo-niger, nitidus, hirsutus ; capite thoraceque nigris ; elj-tris

flavo-rufis, 4-maculatis, maculis piceo-nigris ; autcnnis elongatis.

L. 4 miU.

Pitchy black, shining, clothed with long tawny-coloured

hair; the head black, nearly smooth, with a few punctures;

the thorax distinctly rather closely and coarsely punctate
;

the elytra bright orange-red, with the base and region of the

scutellum blackish, with a blackish band over the first

segment of the abdomen which touches the outer edge but

not the suture, apex also of the same dark colour, with the

anterior edge of the markings siimous ; the antennae long and

slender, would reach to the anterior edge of the dorsal band,
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pitchy brown, apical joint reddish ; the legs similar in colour,

tarsi palish ; the meso- and metasterna and abdominal segments
obscurely brown.

Hah. Hakodate. I took a single example on the sandhills

near Nanai.

Anthicus cohceres, sp. n.

EloDgatus, parum convexis, nitidus ; capite thoraceque nigris

;

elytris 4-macuIatis : antennis articulis ultimis tribus testaceis.

L. 4 miU.

Elongate, rather convex, shining ; the head black, trans-

verse, clearly, not closely punctured ; the thorax also black,

relatively narrow, less wide than that of A. scoticus, much
more densely punctured than the head ; the elytra black, with

four lobe-shaped reddish testaceous spots, the first well

behind the humeral angle, evanescent on the outer edge,

leaving on the sutural side a fairly wide margin ; the second

spot, midway between the posterior coxte and the apex, leaves

a distinct margin on the outer edge and a narrower one at the

suture ; the under surface obscurely brown ; the antennae,

joints 9 to 11 palish, male with joints 7 to 9 nearly as long

as the tenth and eleventh together ; the legs dull brown or

sometimes infuscate, male posterior tibial distinctly swollen

on the upper edge of the apical half.

Somewhat similar to A. Marseuli, Pic, but the head and
thorax are black ; the elytra more parallel, with the red

markings wider.

Hab. Yokohama, Kob^ on Maiyasan and on the Usui-toge.

Five examples only.

Anthicus extus, sp. n.

Elongatus, parum convexus ; antennis, capite thoraceque nigris
;

elytris 4-maculatis, macuhs rufis
;
pedibus brunneis, partim infus-

catis.

L. 4i mill.

This species is not very dissimilar to A. cohceres, but it is

much more robust in body, the head, thorax, and elytra being

wider, and the thorax and wing-cases shorter ; the elytra also

are similar in colour, but the red marking below the humeral
angle reaches the outer edge and widens out along it, the

punctuation also is coarser ; the antennaj wholly black ; body
beneath reddish brown ; the legs, anterior pair dusky, inter-

mediate and posterior thighs palish at the base, all the tarsi

reddish brown.

Hab. Sapporo. One example only.
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Ant/iicus fuffiens, Mars. (PI. VIII. fig. 11, cJ.)

The male of this species has tlie elytra very curiously

excavated on each side in the widest part ; the excavation is

somewhat oblonc^, and in the middle attached to the outer side

there is a bunch of stiflish tawny hair, which extends out

over the middle of the hollow j)art, and seems to serve to

prevent any foreign substance, such as pollen, from entering

the deepest part. The "species is essentially one that frequents

flowers. Marseul only knew the female.

JIab. Kiga, Miyanoshita, Nikko, Nagasaki, and other

places. Usually beaten from the flowers of Deutzia gracilis

and an arboreous Spiraea.

Anthtcus lepidulus, Mars., a very pale species, and A. nigro-

cyanellus, Mars., a pretty blue species, also frequent the flowers

mentioned above ; the second species occurs also on the

mainland of Asia.

Anthicus haicalicus, Muls.

The specimens I submitted to Marseul in 1874, and which

are mentioned by him in the paper of 1876, were maculate,

a form of the species found in the Kobe and Yokohama
districts ; but a long series I obtained afterwards on the sandy

beaches of Hakodate and Niigata are uniformly olive-green

(var. nipojiicus) and are entirely free of the vague reddish

spots usually found in this species.

Hab. Kobd, Odawara, Yokohama, Kawasaki, Niigata, and

Hakodate.

Anthicus perileptoides, sp. n.

Elongatus, deprossus, pallide flavo-testaceus ; elytris basi vage

nigro-maculatis, dense punctulatis ; antennis pedibusque con-

coloribus.

L. 2 mill.

Elongate, depressed, pale yellowish testaceous ; the head

clearly, not densely punctured, rounded off" behind, feebly

widest behind the eyes j the thorax not quite so wide as the

head, rounded off" laterally before the constriction, punctured

like the head ; the elytra behind the scutcllum have two

oblique ill-defined black marks, surface closely punctulate,

sutural edges towards the apex slightly raised
;
the antennae

and legs testaceous yellow, articulations 7 to 10 of the former

moniliform.

This is the only species in the present series with flattened
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elytra, a form suitable to and often seen in species which live

under stones.

Hub. Kobe. I took an example from under a stone on the

beach; Perileptusjaponicus^ Bates, was running plentifully

with it.

Pyrochroa higonicp.^ sp. n.

I propose this name for a species which appears to be found

only in the south of Japan. It is closely similar to Pyrochroa

japonica, Heyd., but the vertical protuberance on the head is

at the apex very distinctly divided into two lobe-shaped

bosses. I referred to this form in the Ann. & Mag. Nat. Hist.

(5) XX. 1887, p. 171, but thought at that time the differences

I noticed were merely individual. I see now that the tarsi of

the specimens are stouter and shorter, especially noticeable in

the basal joints of the intermediate and hind tarsi, and there

can be no doubt the differences are specific. All my specimens

come from the southern island of Kiushiu.

L. 11 mill.

Hah. Oyayama and Yuyama. Three or four specimens.

Pyrochroa japonica, Heyden.

A figure is given of the profile of the head of this species,

to give an idea of the curious cephalic protuberance in the

Fiff. 7.

male (fig. 7). The colour of the thorax varies in both the

above species ; sometimes the lateral margins are infuscate,

sometimes the central area also, and in other specimens the

thorax is wholly red.

Pyrochroa episcopalisj sp. n.

Atra, subopaca, pubeseens ; capita antice rufo-testaceo, palpis piceis

;

thorace nigro : elytris obscure rufo-eoccineis.

L. 12 mill.

The head black between the antennae ; face and mouth-
organs reddish testaceous

;
palpi pitchy brown. In the male
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there is u broad flattisli protuberance on the head similar to

that in P. afn'jieinii's, TjCW. ; the thorax bhick ; the elytra

obscurely reddish scarlet ; the antennaj and le<cs black, with

posterior tibia? p^radually but slightly enlarged from the base

to the apex, and at the tarsal end they are as thick again as

those ot" P. atn'pennisy and in P. episcopalis the basal joint of

the antenna is bulbitorm.

This species scarcely differs from P. atripenm's, except in

the colour ot" the thorax and elytra and in the form of the

legs and basal antennal joint.

Ilab. Yuyama. One male example.

StoliuS, gen. nov.

This genus is founded to receive a species not very dis-

similar to Microtonus elongafus, Champ. It differs in having
a wider and more transverse head, with the eyes occupying
tlie anterior angles ; the antenna has a 3-jointed club ; the

thorax is nearly as wide anteriorly as at the base ; the tibite

have very minute spines on the tarsal ends of the anterior

and intermediate pair (only visible under a high power), but

they are wanting on the posterior pair.

Stolius vagepictus, sp. n. (Fig. 8.)

Elongatus, parallelus, obscure pallido-brunneus ; capito nigro

;

elytris sutiira maculisque diiabus vage infuscatis.

L. 4] mill.

Elongate, parallel at the sides, rather dull pale brown, with

grey pubescence ; the head nearly black,

transverse, finely but thickly punctured, eyes Fi^r. g.

a little prominent ; the thorax not so wide

as the head anteriorly, but rather wider at

tiic base, anterior and posterior margins

brownish ; surface blackish, but not so dark

as the head, punctured like the head ; the

elytra rather pale brown, with the sutural

margin narrowly, and two rather vague spots

on the elytra not far from their bases, and

two others well before the apices, infus-

cate ; the palpi pale brown ; the antennaj

obscurely brown at the base, club and five

preceding joints darker ; the legs, thighs reddish brown at

their bases, narrowly reddish at their apices, infuscate in

the middle, tibiae and tarsi dull brown.

llab. In Higo on Oyayama and at Ichiuchi. Four
specimens.
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Ditylus I'uJicoUis, sp. n.

Obscure brunneus ; capite dense punctulato ; thorace riifo, minute

et sparse punctulato ; elytris fusco-brunneis, opacis ; antennis

pedibusque concoloribus.

L. 7|-8 mill.

Obscurely brown, with very short pubescence ; the head
black or int'uscate, rather densely punctulate, eyes not very

prominent; the thorax red, a little constricted before the

posterior angles, widest behind the posterior angles, punctua-

tion minute and scattered ; the elytra dingy brown, opaque,

feebly costate, parallel on the sides, densely and minutely

sculptured ; the antennae dusky brown ; the legs are more or

less of the same colour ; the ventral segments obscure reddish

brown.

Hub. Chiuzenji. Two examples, male and female.

Patiala, gen. nov.

The species for which this genus is founded have all the

characters of Xanthochroa, except that the anterior tibise are

bispurred, the second spur being strong and robust ; the basal

joints of the antennse are very elongate and the maxillary

palpi also longer. The last six joints of the antennae, joints

7 to 12, are in male very short, but in female there are only

eleven joints, and these are formed like those in Xanthochroa.

Type P. antennata.

Patiala antennata, sp. n. (PI. VIII. fig. 12.)

Elongata, parallela, fusco-brunnea, luteo-pubescens, subnitida

;

oculis prominulis ; antennis basi, femoribus partim tibiisque

fuscis,

L. 13 mill.

Elongate, parallel at the sides, dull brown, scarcely shining;

the head prolonged anteriorly as in Xanthochroa Waterhousei,

Har. ; eyes rather prominent and posteriorly nearly circular

in outline, space between them wider than in the next species

and of nearly the same width throughout ; the thorax a little

longer than wide, without dusky markings, uneven, but

without any well-defined impressions ; the elytra sculptured

like those of X. Waterhousei, but with the two dorsal costse

better defined and less evanescent apically, where they appa-

rently join; the antennae, basal joint very long, longer than

the first and second together in X. Waterhousei, second less

than half as long as the first, third as long as tlie first and
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second together, fourth scarcely shorter than the third, fifth

somewhat sliorter than the fourth, sixth sliorter and stouter

tlian the second, seventli to the eleventh shorter than the

sixth and coequal, apical shorter than the eleventh ; the seven

apical joints are reddish brown, the others fuscous.

H(ih. Nara. One male specimen, taken in the deep shade

of the forest, 29th June, 1881.

Patiala ocularis^ sp. n.

P. untennata fonna simillima at oculis obliquis ; thorace partim

infuscato.

L. 13 mill.

This species is extremely similar to the last, but the eyes

are much less convex, and therefore not so prominent, and
are obliquely set, so that the space between them is less than

in P. antennata anteriorly, but posteriorly it widens out in a

marked degree along the rim of the eye ; the thorax is con-

siderably longer than broad, infuscate at the sides and in the

median area ; the sculpture of the elytral interstices is also

coarser, and the small seven terminal joints of the antennae

are less slender. The antenna and legs are rather darker in

colour, but I can see no other differences.

Hah. Oyayama in Higo. One male example.

Patiala deformiSj sp. n.

Elongata, parallela, fusco-lutea ; oculis vix prominulis ; antennis

articulis (septem) ultimis modice brevibus.

L. 12-13 mill.

This species, as regards the eyes, is intermediate between

the last two ; the eyes are nearly as convex as those of

P. antennata^ but in being somewhat oblique posteriorly they

more resemble those of P. ocularis. The thorax is rather

longer than broad, reddish yellow, uneven and finely punctu-

late ; the scutellum and bases of the elytra narrowly correspond

in colour to the thorax ; the general colour of the elytra is

darker, costa3 well-defined, with the interstices more finely

sculptured than those of P. antennata. The antennse are

very dissimilar ; two basal joints agree with those of P. an-
tennata, but the third is not longer than the first; fourth and
fifth are shorter than the third, and thicker ; sixth three-

quarters the length of the fifth, and swollen on the anterior

half ; seventh to twelfth nearly half as long again as the

corresponding joints in P. antennata. I have a species some-
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what similar to P. de/ormis from the Audamau Islands ; the

sixth joint of the antenna is triangular.

Ilab. Chiuzenji. Eight male examples. There is one
female in the British Museum, taken by Mr. Maries.

Xanihochroa Waterhousei, Harold.

Xanthochroa Waterhousei, Har. Col. Hefte, xiv. p. 93 (1875) ; id. Abb.
Brein. p. 133 (1876) ; Deutsche ent. Zeitscbr. p. 360 (1877) ; Heyden,
/. r. p. 355 (1879).

Xantlwchroa cyayiipennis, Mars. Ann. Soc. Ent. Fr. p. 483 (1876).

Hab. Yokohama, Osaka, Tokio, Miyanoshita, Junsai,

Sapporo, and other places.

There is a small race of this species which measures only

8—9 raillim.—var. hicostata—in which the antennae and legs

are always a clear yellow. It occurs in the neighbourhood of

Chiuzenji, where I took eight examples.

The species of this genus have an antenna of twelve joints

in the male, eleven in the female, and one spur on the anterior

tibia.

Xanthochroa atriceps, sp. n.

Elongata, parallela, griseo-pubescens ; capita nigro ; thorace rufo-

flavo ; elytris subcyaneis ; antennis pedibusque infuscatis.

L. 10-11 miU.

Elongate, parallel, clothed with grey pubescence ; the head

black, uneven, and sparsely punctured between the eyes,

punctures thicker set nearer the neck ; the thorax reddish

yellow, vaguely punctured, slightly constricted before the

base ; the scutellum obscurely brown ;
the elytra somewhat

obscurely blue, densely clothed with grey pubescence, rather

more coarsely sculptured than those of X. Waterhousei, Har.,

and the apex more acute than in that species ; the antennse

dusky, with the palpi and basal joints paler ; the legs infus-

cate, joints palish; the sterna and abdominal segments dusky.

Hab. Chiuzenji. Two examples taken in August.

Xanthochroa ainu, sp. n.

Elongata, parallela, obscure fusca, griseo-pubescens ; antennis

pedibusque partim dilutioribus.

L. 13| mill.

Elongate, parallel, obscurely dark brown ; the head some-

what small, shining, faintly and sparsely punctured, with a
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short inconspicuous carina before the nuikllc of tlie neck,

constricted behind the eyes, mouth-organs reddish testaceous
;

the thorax hmger than wide, widest a little behind the neck,

scarcely narrowed behind, sculptured like the head, with

three shallow ill-defined impressions—one before the scutellum,

one on each side of the widest part ; the elytra densely

sculptured and somewhat o])aque, lateral costa com))lete and
well-raised, the next less elevated, and the third again is less

eonspicuous ; the antenn;\3 dull reddish brown, two ba^^al joints

darker; the legs same colour, femora darker, tibiai bispurred.

1 think I am right in assigning this curious species to

Xanthochroa ; it has the facies somewhat of the female of

(Jneon}era venosa.

Hah. Sapporo. One female example.

Xanthochroa Ililleri^ Harold.

" Rufo-tcstacea vel lurido-testacea ; antennis basi, femoribus antice

apice, posticis cum tibiis omuino fere fuscis ; cJ femoribus anticis

crassioribus."

L. 11-13;! mill.

Five basal joints of the antenna3 usually infuscate, the

others reddish brown.

Hah. Osaka, Shiukano, Junsai, and Sapporo. Occurs in

July and August.

Xanthochroa luteipennisy Mars.

This species may be recognized from the others of this

series by its having yellowish-brown elytra, but being other-

wise entirely black.

Hah. Osaka, Nikko, Fukui, Nishimura, and Sapporo.

EoBiA, Semenow.

Eobia, iSemenow, Ilor. Soc. Ent. Koss. xxviii. p. 4oo, uota (1894).

This genus is founded to receive :

—

Asclera cineretpenms,Motsch. Bull. Mosc. p. 173 (1866).
Ananca japoniea, liar. Abh. Brem. p. V66 (1876).
Sessinia japoniea^ ilar. Deutsch. ent. Zeitschr. p. 82

(1878).

now
Sessinia remained uncharacterized until 1894 ; the type is

w livida, F. Ananca is a name proposed by Fairmaire in

1863, but not yet characterized. The genus Nacerdochroa
Beitt. Wien. ent. Zeit. xii. p. 113, 1893, is very close

indeed to Eobia] it has the same constriction in, or false joint
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to, the apical articulation of the antennse, but the antennae are

stouter and less elongate. It agrees also with Eohia in the

tibial spurs, but the eyes are more transverse.

liab. South and Central Japan, and on Oshima, one of the

Ruikiu group. Found in August in the flowers of Glero-

dendron, the " Kusai noki " of the Japanese.

Eohia florilega^ sp. n.

Elongata, flavo-testacea, subopaca ; capite thoraceque rugoso-

puuctatis ; abdomine partim infuscato ; antenuis pedibusque
(tarsis exceptis) flavis.

L. 11| mill.

Elongate, clear yellow testaceous ; four basal segments of

the abdomen, palpi, and tarsi dusky brown ; the head closely

and rather roughly punctured, eyes somewhat wide apart (as

compared to those of Xanthochroa Waferhousei, Har.) ; the

thorax rather long and relatively wide (as long as that of

X. Waterhousei, and wider than that of X.Hilleri), widest

before the middle, sculptured like the head, the sculpture

being close gives an appearance of opacity ; the elytra, as

com])ared with those of the species noted above, are shorter

and broader, two dorsal costae faint and evanescent towards

the apex, sculpture similar to but finer than that of the

thorax ; the antennee and legs are concolorous with the upper
surface, the terminal joint is constricted in the upper half,

and has the appearance (but falsely) of being divided into

two parts.

Marseul considered this species to be Nacerdes nigriventris,

Motsch., and as such erroneously introduced Motschulsky's
species into the Japanese fauna.

Hab. Kob^ ; three examples. I have also found it in

Foochow, China.

Eohia amhusta, sp. n.

Elongata, flavo-testacea, subnitida, flavo-pubescens : capite elytrisque

apice nigris.

In general sculpture and facies this species is extremely

similar to E. cinereipennis, Motsch., but the head is clearly,

rather coarsely, but not densely punctate, and the antennae

are somewhat less slender.

Uab. Nagasaki, in flowers of Clerodendron. I have two
allied species from China—one from Amoy, the other from
Foochow.
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Oxacia carinicoUiftj sp. ii.

Elongata, parallel;!, Hubnitida ; capitc thoracc(iu«'acneo-nigris, parum
dense punctiJatis ; elytris ohseuie liruiuicis ; jtedibus fernigineis ;

thorace in medio carinato.

I.. 7 mill.

The head blackish, rather closely punctulate, with a fovea

between the eyes, eyes small and rather prominent ; the

thorax broadest behind the anterior angles, narrowest at the

base, with a rather large shallow fovea on either side before

the middle, with a median carina before the scutelhim, well

marked at the base, evanescent on the disk ; the elytra

brownish, with a very faint metallic tinge, densely clothed

with short prostrate pubescence, parallel at the sides, rounded

oflf apically, costfe obsolete ; the antennae, first three joints

reddish brown, the rest dusky ; the palpi and legs also

reddish brown, claws and the terminal tarsal joints darker.

The second example, from Sapporo, has the legs and elytra

black, with an isneous tinge.

Nab. Hakodate and Sapporo. Two male examples.

Nacerdes melanura, Linn.

This species is commonly found in Japan, chiefly on the

coast ; some of my specimens have dark-coloured legs.

Bab. Nagasaki, Kob^, Yokohama, and Hakodate.

Anoncodes sambucea, sp. n.

Nigro-cyanea, subnitida, griseo-pubescens ; 2 thorace abdomineque
rufo-flavis.

L. 1(>-12| mill.

Dark blue, shining, with grey pubescence ; the head irregu-

larly punctured, eyes prominent ; the thorax rounded off at

the sides behind the neck, with median impressions not well

defined in outline ; the elytra 4-costatc, inner costa forming a

sutural margin; the antennw black, 12-jointed in male, 11-

jointed in female
;

palpi sometimes pitchy red, obscurely

brown or black j male, intermediate thighs largely swollen
and emarginate on the lower edge at the tibial end, inter-

mediate tibia^ bent at the base, anterior and hind femora
strongly and acutely toothed ; female, thorax and abdominal
segments bright orange-red, thighs simple.

The species is notable for being of a deep blue colour, and
it is much larger and much more robust than A. coarctata,

(ierm., A. croceiventrisy iMotsch., or A. niyriveniris^ Alotsch.

A. nigriventris is described as being " nigro-viridis," and
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A. croceiventris as being " viridi-subgeaeus," and these species

measure only 3 to 3^ lines. I have used the generic name
of ^nortcjf/e.s- instead of JN^cicerc^es, because I do not consider

any of the above-mentioned species are congeneric with Na-
cerdes melamira J Linn.

Hah. Juiisai, in profusion in elder-flowers in August ; also

taken on Ontake and other places of high elevation in

Central Japan.

Asclera brunneipenms, sp. n.

Elongata, parallela, nigra, subnitida; capita thoraceque nigris;

elytris rufo-brunneis ; antennis pedibusque nigris.

L. 6-8 mill.

Elongate, parallel, black, somewhat shining; the head black,

closely punctulate, with two shallow impressions on the face
;

the thorax also black, punctured like the head, widest behind

the anterior angles, then somewhat abruptly narrowed to the

base, with a rather large shallow fovea on each side at the

widest part; the scutellum black; the elytra reddish brown,
with two costge parallel to the suture, but abbreviated before

the apex, others obsolete ; the antennas, palpi, and legs dull •

black.

Hab. Hakodate. Two examples only.

Asclera mgroci/anea, sp. n.

Elongata, parallela, nigro-cyanea, opaca ; capita thoraceque deasis-

sima punctulatis ; elytris S-costatis ; aiitenuis (basi excepta)

nigris.

L. 7-7| mill.

Elongate, parallel, opaque, with greyish pubescence, chiefly

noticeable on the sutural cost£e ; the head very densely and
rather minutely punctured in the male, rather less densely in

the female ; the thorax punctured like the head, emarginate

behind the anterior angle, surface uneven ; the elytra 5-costate,

interstices closely sculptured, sculpture rather coarser than

that of the thorax ; the antennaj black, with the three basal

joints flavous on the underside ; the legs with a bluish tint,

claws pale.

Marseul in 1876 considered this species to be Asclera

cinereipenms, Motsch., and specimens in his collection in Paris

are still possibly so labelled.

IJab. Oyama in Sagami, Nikko, and at Nagasaki on
Mitzudake.
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Fig. 9.

Oncomera venosa, sp. n.

Elongata, pallido bruunea ; capite inter oculos, thoraco partini

elytrisquo costis iiifuscatis.

L. 14 mill.

Elongate, dull pale brown ; the head, eyes prominent, fore-

head and area between the eyes dusky, neck sometimes
flavous ; tiie thorax darkish brown, with a median longitudinal

space, which widens out before and beiiind, pale ; the elytra

liaveaclose leather-like sculpture, with dusky-coloured costae,

outer costa complete and joined to the

second over the raetasternum by a dif-

fused coloration on a somewhat raised

patch in the interstice, behind this patch

the inner costa is usually interrupted and
bent towards the suture, it reappears over

the hind coxaj and again before the apex
;

outside the long outer costa is a dark line,

which towards the apex breaks up into

dusky points (but this is a variable cha-

racter), the lateral rim of the elytra is also

dusky ; the antennje dusky brown, with

the two basal joints paler ; the legs pale,

with the apices of the femora dusky ; male,

posterior thighs largely swollen, and the

hind tibiae much shorter and thicker than those of female.

The colour and form of the elytral costoB are somewhat
variable ; sometimes the costai join three times, as in lig. 9.

Ilab. Kiga, Hakone, and ^liyanoshita. Repeatedly beaten

from pear- and cherry-blossoms in May.

(Edemera sexualis^ Marseul.

This species differs from all in this series in the enlargeil

femora of the male being yellow, and in the female the

abdominal segments are of the same coloyr.

Bab. Nagasaki. In tiie tlowcrs of Deutzia and Spircea in

spring.

(Edemera montaua, Marseul.

CEdrmira lucidicullii, Motsch. Bull. Mosc. i. p. 174 (18GG).

Ojicomera vitticoUis, id. ibid.

Motschulsky's descriptive lines seem to refer to one species,

but from their peculiar construction appear to have been

written at different times. Oncomera vitticoUis is compared

to One. jlavipeSj evidently meaning CEdemera fiavipes^ Fabr.

Ann. (L' Mag. N. Hist. Ser. 6. VoK xv. 31
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In one description there is no mention of the antennjp. or the

lepfs, in tlie other nothing is said of the elytra. The words
" thorace nigro-jeneo, antice subtestaceo," and " tliorace medio

vitta testacca," apply to CE. montano, ^fars., a species which

varies to this extent in the colour of the thorax. The colour

of the antennae, " nigris, basi infuscatis," also applies to it.

Motschulsky's descriptions read as follow :

—

" (Edemera lucidicollis, Motsch., statura (Ed. luridce eed thorace

lucido. Elongata, parallels, subconvosa, viridi-cyanea ; thorace

subcordato, nitido, glabro, nigro-ajnco, antice subtestaceo ; elytris

puuctulatis, opacis utrinque binervis, nervo interior! abbreviato.

" Long. 2| lin."

" Oncomera vitticollis, Motsch., statura et color One. flavipedi sed

pedibus anticis obseuris. Elongata, postice attenuata, depressa,

vix nitida, viridi-cyanea ; thorace medio vitta testacca ; antennis

nigris, basi infuscatis.

" Long. 3 lin."

I consider Marseul's name is entitled to rank first, as his

description leaves no doubt as to the species he had before

him, and it is not quite clear whether Motscliulsky had one

or more.

Hah. Nagasaki, Yokohama, and Miyanoshita. Abundant
in May in the flowers of Deutzia gracilis.

(Edemera mamcata, sp. n.

Elongata, obscure aeneo-viridis
;
pedibus anticis flavis.

L. 7|-9| miU.

Elongate, obscurely green or brassy green ; the head, eyes

prominent in the male, shining and very ieebly punctulate

;

the thorax with two large fovese, one on either side near the

middle, and a transverse impression before the scutellum,

female roughly sculptured, male smoother ; the elytra 4-costate,

gradually but markedly narrowed from the base to the apex,

interstices densely sculptured; the antennae, three basal joints

pale on the underside ; the legs, anterior pair flavous, with
bases of the femora black, all the coxse yellow, intermediate

and hind legs bluish black.

IJab. Plain of Fujisan, Nikko, Miyanoshita, Kashiwagi,
and Oyama.

(Edemera concolor, sp. n.

Elougata, obscure viridis, griseo-pubescens ; capite thoraceque vix

robustis ; antennis pedibusque concoloribus.

L. 9 mill.



the Cistelida; ttc. of Japan. 4-13

Elongate, rather obscurely green or bluish green, with

greyish pubescence ; the hca'l densely and roughly sculptured,

somewhat opaque ; the thorax widest behind the anterior

margin, cunslricted behiml; the elytra rather long, 4-costate,

very slightly narrowing to the apex; the antennte and legs

wjiolly brassy green or bluish green ; the claws palish.

I only know the female of this species ; it differs from
(E. manicata in the wider head and thorax, shorter antennte,

and the elytra are scarcely narrowed behind.

llah. Junsai and Sapporo. Two examples.

(Edemera robusta, sp. n.

Elongjata, cyanea ; capite thoraceque rugoso-punctatis ; antennis

pcdibusque concoloribus.

L. 6^ mill.

Somewhat deep blue ; the head rather wide, roughly,

densely and rather coarsely sculptured ; the thorax also

rather wide and sculptured like the head, with two transverse

impressions before the middle, very little constricted before

the base ; the elytra 4-costate, costa next the suture short,

scarcely reaching one third of the elytral length, thickly but

not quite so coarsely sculptured as the thorax, narrowed very

slightly and only before the apex; the antenute relatively

short, with the terminal joint pointed at the tip, and, like the

legs, wholly cyaneous.

Hab. Miyanoshita and Nikko. Three examples.

Chrysanthia viatica^ sp. n.

Elongata, parallela, pubescens ; capite thoraceque viridi-cyaneis,

subnitidis ; elytris aurco-cupreis vel viridi-cupreis ; antennis

pedibusque nigris vel infuscatis.

L. 6-61 mill.

Elongate, rather narrow, parallel at the sides, clothed with

short pubescence ; the head greenish or bluish green, little

shining, densely but not very minutely punctured ; the thorax

of similar colour and sculpture, longer than broad, sinuous

before the posterior angles ; the elytra 5-costate, golden copper

in colour, turning to greenish copper in a side ligiit ; the

antennjB and legs black or dusky brown.

Ilab. Wada-toge, on the 1st August, 1881, in profusion;

Tsumago, Torii-toge, Suwaratake, and Sapporo.

Cephaloon, Newman.

In this genus the species have the head graduallv narrowed
31»
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behind tlie eyes, the abdomen has six free ventral segments,

and all the claws are pectinate, each claw being furnished inte-

riorly with a long appendage. In 1883 Leconte and Horn
(Class. Col. N. Am. p. 405) proposed the family name of

Cephaloidje, in which at present there is only one genus.

Newman placed the genus originally in the (Edemeridaj.

Fiff. 10.

Cephaloon sakurce, sp. n.

Elongatum, angnstatum, pallide testaceum,sericeo-pube8cen8; capite,

thorace supra elytrisque margiuibus infuscatis.

L. 9-14 mill.

Elongate, narrow, parallel at the sides, very densely and

minutely sculptured, clothed with silken pubescence ; the

head testaceous, with upper surface in-

fuscate ; the thorax testaceous beneath,

disk and region behind the neck dusky
;

the scutellura somewhat dark ; the elytra

pale testaceous, with a lateral and sutural

infuscate border ; these bands usually

join apically, but only very rarely ante-

riorly as in fig. 10; the antennas are

usually testaceous, joints 9 to 10 alone

being sometimes dusky ; the legs, ante-

rior pair testaceous, intermediate and
posterior pairs (with the femora near

the tibia?) sometimes marked with a

dusky coloration; the abdomen, the

bases of each segment are narrowly in-

fuscate along the edges. Some ex-

amples are entirely testaceous.

In all probability C. variahile and pallens, Motsch., are

colour-varieties of one species. In sixteen examples of

C. sakurce I have before me no two are similar in colour, and
I doubt if two could be found to match in a much larger

series.

Bab. Miyanoshita, Subashiri, and Suyama. Beaten from
pear- and cherry-blossoms when the trees were in full flower.

List of 180 Species, with Synonymy.

ClSTELIDJE.

Allecula cryptomeriae.

fuliginosa, Miikl.

velutina, Mars.
obacura, Har.

Allecula melanaria, Miikl.

rufipes, Mars.
noctivaga.

simiola.

bilamellata, Mars.
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Allocula criiralis, Mar!<.

aciciiliiris, Mars.
tenuis, Mtirs.

nencipciinis, liar.

Hynienonis VftiMiitor.

Cistelft oculiitu, Afars.

Hajiv'i. liar.

Hyuii'iialirt nitipi'iinis, Marii.

Mycotocliares collina.

mimioa.
!^:utt•llaris.

Ck'iiiopus hypociita, Mar.^.

OruxiiDiE*.

Othnius Kraatzi, Reitt.

ocularis, L^w.

Pytuid^.

I'ytho nivalis, Leic.

Istrisia rufobruniu'n.

Salpingus niponiciis.

Lissodema ainunuiu.

plajriatum.

pictipenne.

lajviptnne, Marf.
myriiiido, Mars.
japoniini, Bcitt.

beatidum.
dintatum.
validicurne.

tpuiaroides.

minutum.

Mklam>iiyid^.

Eudtrophus macrophthalmus, iifeit^

1877.

nipoDicus.

Holo3trophu8 orientalis.

dux.
4-niaculatu8.

uuicolor.

Orchesia elogautula.

imitans.

ocularis.

Mar:*euli.

Microscapha japonica (Lederia),

lieitt.

foenilis.

lata.

Syucbroa crepuscula.

melanotoides.

Rerropalpus filifurinis, Mars.

nipoiiicus.

Mikadoiiius pracilis.

Kuryzilora lividipi'iinis.

rbla'otrya b'-llicn-a.

rufrioollis, Mars.
Pircica llavitarsis.

validicornis.

erotyloides.

dt'utato-maculata.

obscura.

parvula.

ienioralis.

Abdera scriptipeunis.

llypulus cingulatus.

bigonius.

acutangulus.

Iionzicu3 bypocritii.

iTania cocciuea.

Mehmdrya glorio.sa.

mongi)lica, Sols.

modesta.
niponica.

atricolor,

ordiuaria.

ruHcollis.

pictipenuis.

Pentbe japana, Mars.
Scotodes niponicus.

Usphya (Notbus) orientalia.

Lagriid.«.

Lagria rufipennis, Mars.
vervex, Mars.

Kutrapela robusticeps.

Artbromacra viridissiuia.

suniptuosa.

bigoniae.

decora (Lagria), Mars.
Macrolagria rufobrunnea (Statira),

Mars.
I'ujisana.

hirsuta.

M0NOMMID.S.

MoDomma glypbystemuin, Mars.

Pkdilii).*.

Eurygcnius nipouicus.

Stereopalpus gigas (Macratria),

iMars.

femoralis.

* It seems better to place tins family near the Cistelida; rather than in

the position assigned to it by Lecont«.
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Macrntria serialis, Mars.
cin<ni]ifera, Mars.
apiralis.

fluviatilis.

anteuualis.

japonica, Har.

Xylophilus distortus, Chnmp.
—— japonicns, Champ. 1890.

rubrivestis, Mars.
bmnneidorsis, Mars,
rutuliis, Mars.
cinctus, Mars.
4-maculatus, Mars.
amabilis, Sa/ilb. (Phyto-
bjenus).

bisbimaculatus, Ilampe.
ecapularis, Mars.

gibbulus, Mars. (Aderus).

Scraptia livens, Mars.

Anthicid^b.

Notoxus Haagi, Mars.
daimio.

Mecvnotarsus tenuipes, Champ.
1891.
niponicus.

minimus, Mars.
Tomoderus clavipes, Champ.
Antbicomorphus suturalis.

Diponicus.

cruralis.

puberulus (Anthicus), Mars.
Anthicus litorosus.

Marseuli, Pic. 189o.

scoticus. Mars.
cohseres.

extus.

fugiens, Mars.
monstrcsicornis, Mars.
Confucii, Mars. (Ltd. ined.).

baicalicus, Muh.
lepidulus, Mars.
pilosus, Mars.
valgipes. Mars.
pro.stensus, Mars.
nigro-cyanellus, Mars.
laevipennis, Mars.
perileptoides.

Formicomu.s cribricep.s. Mars.
bengalensis, Wiedem.
Lewis], Mars.
braminus, Laf.

trigibber, Mars.

Pyrochboid.«;.

Ischalia patadata, Lero. 1879.

Pyrochroa japonica, Hei/den,'187d.

? rufula, Motsch. 1866.

higoniic.

vestifliia, Leiv.

brevitarsis, Lew.
peculiaris, lew.
atripeunis, Leiv.

episcopalis.

Schizotus rubricollis, Lew.
auritus, Leu:.

gibbifrons, Leiv.

Dendroides niponeusis, Leio.

ocularis, Lezo.

(Edemehidje.

Microtonus brunneus (Scraptia),

Mars.
dimidiatus (Scraptia), Mars.

Stolius vagepictus.

Ditylus ruficolli.s.

Patiala antennata.

ocularis.

deformis.

Xanthochroa Waterhousei, JIar.

1875.

cyanipennis, Mars. 1876.

atriceps.

ainu.

Hilleri, liar. 1878.

luteipennis, Mars.
Eobia cinercipennis (Asclera),

Motsch.
japonica, Har. (Ai!anca).

cinereipeimis, Har. (Ses-

sinia)

florilega.

ambusta.
Oxacis carinicollis.

Nacerdes melanura, L.
Anoncodes sambucea.
Asclera brunneipennis.
• nigrocyanea.

Oncomera venosa.

Qildemera sexualis, Mars.
montana, Mars.

lucidicollis, Motsch.
vitticoUis, Motsch.

manicata.

coucolor.

robusta.

Cbrysanthia viatica.

Cephaloidje.

Cephaloon sakuraB.
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The following notes refer to the pajier on the Tenebrioniilie
publislicd last year.

1. I'hellopfin suberea, L»'W., and Pgeudonosoderrna amiireme, Ileyd., are
distiiift spt'cies. 1'. auiuretute is less elongate tlian P. suberea, as the
fipun-s uf thti two species wliich have been given shDW, and therw are
several other differences, notably the absence of cephalic nodules in

Heyden's species. This note is made necessary, (1) by my stating that
P. mherea was represented in the Pas^coe collection by a specimen from
E. Siberia (the example belongs to P. amurense), and {'2) by Champion
concluding the two species were identical and stating that the names
were synonymous (Ent. M. M. xxx. p. 114, 18U4). It was unfortunate that
Heyden made a new genus for amurense, and also that his name was
t)verlooked at the time, as the notice of it in the Zool. Record of 1886
occurs amongst the Byrrhidae. I have lately been able to set the matter
right through the kindness of Major L. von Heyden, who has sent me
over one of his two examples for comparison.

2. Platyscelis gtrigicollis, sp. n.

Ovata, convexa, nigra, subnitida ; capite grosso et rugose puuctato

;

thorace undique punctato, utriuque strigoso ; elytris totis punctatis,

costis vagis et evauescentibus.

L. 13 mill.

Oval, convex, black, somewhat sinning; the head roughly and coarsely

punctate, punctures sometimes confluent and a little .strigo.«e before the
neck ; the thorax more clearly punctate on the disk than on the head,

with a few confluent punctures, strongly h^trigose longitudinally on each
side from behind the eyes to the base, anterior angles obtuse, posterior

angles neaily rectangular, faintly turning outwards; the scutellum very
narrow and tran.-;ver.-e and usually covered by the thorax ; the elytra

much less clearly punctate than the thorax, punctures smaller and more
irregular, least dense on the disk, and sometimes vaijuely arranged in

rows ; costte vague and evanescent, lateral rim evenly and narrowly
raised ; the antennae, terminal joint reddish apically, otherwise like the
legs, black.

In size this species is intermediate between P. hiipoUthos, Pall., and
P. ruffifrons, Fisch., and it differs from P. punctatisaitua, Fairm., in the

punctuation ; the last species I know by description only.

I{ab. " Japan " {lleyne).

I am much indebted to Major L. von Heyden for an example ( 2 ) of

this species, which introduces a new genus to the Japanese fiiuna. There
are eight examples in the Bates collection, labelled " Manchuria," which
I believe belong to this species.

3. Liehenum aeriehtspidum, Mars.

Mr. J. J. Walker has taken thi.s species on the coast of China; and
Mr. Champion notes that the head is carinate, not canaUculate, as mis-

printed in the French ' Annals.'

4. Epiphaleria.—P. 382, line 2^, for mesostemum read metaatemum.

5. Leiochrinus, Westwood, 1883.

Fairmaire states (Ann. Soc. Ent. Fr. p. 26, 1893) that Ades, Guer.,
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Hades, Thorns. 1860, and Pimplema, Pasc, are names of genera synony-

mous with '^ Liochrhius." This is not correct as regards Hades and

Fimplema ; the species of these genera belong to the Leiochrininai, but

they are not congeneric. Thomson's name of Hades was occupied by

Westwood in 1851, but otherwise the genus is founded on vahd characters.

Ades, Gut^rin, I do not linow.

6. Platydema sub/ascium, Walker.

Alphitophagus std)fascius, Walk. Ann. & Mag. Nat. Hist. ser. 3, ii. p. 284

(1858).

Alphitophagusjapanus, Mars. Ann. Soc. Eut. Fr. (5) vi. p. 109 (1876).

Haplocephala celeba, Chevrol. Pet. Nonv. ii. p. 177 (1877).

Haplocephala diversidens, Fairm. Ann. Soc. Ent. Fr. Ixii. p. 20 (1893).

Champion (Ent. M. M. ser. 2, vol. vi. p. 47, 1895) has revived Walker's

name after examining the type at South Kensington, and places the species

in Platydema. A. pallidicollis, Lew., may also be included in Platydema.

1 . Eutochia lateralis, Boheman.

Alphitobius lateralis, Boh. Res. Eugen. p. 94, 1858 (nee lateralis,

Motsch. 1859).

Holanana jjicescens, Fairm. 1885.

Holanaria dorsalis, Mars.

Fairmaire has recorded this species as occurring in Japan (Ann. Soc.

Eut. Fr. xii. p. 20, 1893), but without giving his authority or any special

locality. It was originally found in Hong Kong, and it is a species likely

to be distributed by commerce. The synonymy given is partly Fair-

maire's. F. Bates has published a note on the genus Etdochia (Ent.

M. M. ix. p. 93). Aniara, Leconte, 1859, was preoccupied, and Holanaria

is not required.

8. Misolampidius morio, Kolbe, 188G,= Helops clavicruSflSlars., 1876,=
Misolampidius clavia-us, Mars., Lew. Ann. & Mag. Nat. Hist. xiii. p. 476

(1894).

Additions to the List of Tenebrionidae.

Platyscelis strigicollis.

Eutochia lateralis, Boh.

EXPLANATION OF PLATE VIII.

Fig. 1. Synchroa crepuscula.

Fig. 2. Mikadoniits gracilis.

Fig. 3. DircceaJlavitarsis.

Fig. 4. Bonzicus hypocrita.

Fig. 5. Ivania coccinea.

Fig. 7. Melandrya ruficollis.

Fig. 8. pictipennis.

Fig. 9. Eurygenius niponieus.

Fig. 10. Tomoderus clavipes.

Fig. 11. Anthicus fugietis, ^

.

Fig. 6. Melandrya atricolor. Fig, 12. Patiala antennata.
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LI.

—

Descriptions of Tico new South-American

Characinoid Fishes. By G. A. BOULENGER, F.K.S.

Leporinus semivittatus.

Depth of body '.i^ times in total leiir^'th, length of head 4

times. Upper profile of head straight
;
jaws equal ;

incisors

pointed, brown-edged ; snout Ih diameter of eye, which

is 4 times in length of head ; interorbital width 2^ times

in length of head ; eye equally distant from the end of

the snout and the gill-opening. Dorsal 13, equally distant

from the end of the snout and tlie base of the caudal, the sixth

ray opposite to the first ventral. Anal 10. Pectoral '{ length

of head, widely separated from the ventral. Scales 38 ^•

Olive above, silvery beneath ; an interrupted black stripe on

each side, on the lateral line, originating above the base of

the ventral; fins whitish.

Total length 115 millim.

A single specimen from Manaos, Rio Negro, collected by
Mr. J. C. Antony.

Xiphostoma lateristriga.

Depth of body 8^ times in total length, length of head 3;^

times. Snout a little more than half length of head, ter-

minating in a cartilaginous ap{)endage ; cleft of mouth half

length of head ; diameter of eye 4 times in length of snout

(without appendage), 3 times in postorbital part of head, f

interorbital width. Dorsal 10, a little nearer base of caudal

than base of ventrals. Anal 10, originating opposite to fourth

dorsal ray. Pectoral ^ length of head. Ventrals equally

distant from centre of eye and base of caudal. Scales 82

(16 in a transverse series) ; lateral line reduced to a few

scales. Pale brown above, darker on the middle of the back
;

a dark grey lateral band, narrower on the head and passing

through the eye, edged with black above on the body and

both above and below on the head ; white beneath ; fins

white, with two black spots on the pectorals and one on the

ventrals, dorsal, and anal ; caudal with a black median streak

and two oblique ones on eacii lobe, converging behind.

Total length 210 millim.

A single specimen from Manaos, collected by Mr. Antony.
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LII.— On a Genus of Froqs peculiar to Madagascar.
By G. A. BoULEXGER, F.R.S.

I HAVE hitherto associated with Bana a number of species

previously referred to Limnodytes or Hylorana, a group of

frogs Tvliicli they closely resemble externally, but from which
they differ in a character first pointed out by Peters in other

Batrachians of the same family, viz. the presence of an addi-

tional ossification between the distal and proximal phalanges

—

the existence of which Iwasnot awareof at the time I published

my * Catalogue ' in 1882. As these frogs cannot be referred to

the genus lihacophorus , on account of their T-shaped distal

phalanges, I propose to establish for them a new genus, to be

named Mantidactylus. Many of the species possess, at least

in the male sex, the curious femoral glands to which I have
previously called attention.

This genus contains numerous species, of which a list is

appended.

Majjtidactylus.

Pupil horizontal. Tongue free and deeply notched behind.

Vomerine teeth. Tympanum distinct or hidden. Fingers
free ; toes webbed ; tips of fingers and toes dilated into small

disks. Outer metatarsals separated by web. Omosternum
and sternum with a bony style. A small ossification between
the proximal phalanx and the distal, which is T-shaped.
Madagascar.

1. M. guttulatus, Blgr. 1881.
2. M. ulcerosus, Bttgr. 1880.

3. 21. curtus, Blgr. 1882.
4. 21. betsihanus, Blgr. 1882.
5. 21. biporus, Blgr. 1889.
C. 2f. redimitus, Blgr. 1889.
7". 2Lflavicrus, Blgr. 1889.
8. 21. lugubris, A. Dum. 1853 (femoralis, Blgr. 1882).
9. 21. albofrenatus, F. Miill. 1892.

10. 21. Cowanii, Blgr. 1882.

11. 21. inaudax, Peracca, 1893.
12. 21. opiparisj Peracca, 1893.

13. 21. ceru)iinalis, Peracca, 1893.
14. iM. pliciferus, Blgr. 1882.
15. 21. asjyer, Blgr. 1882.

The genus Rana is represented in Madagascar by ^. labrosa,
Cope, R. mascareniensis, D. & B., and R, madagascariensis,
A. Dum.
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LI II.— On the Bepresentatives o/" Putorius ermineus in

Algeria and Ferghana. By Oldfield Tuomas.

While investigating the constancy of the markings and
other characters of Putorius ennineus for comparison with the

newly discovereil P. hihernicuH*^ tlie differences presented by
certain representatives of the species found on the southern

and eastern outskirts of its Olu-World range Iiave appeared

to me worthy of notice.

One of the forms to be considered is from Algeria and the

other from Ferghana, Central Asia ; and both show a marked
reduction in size as compared with typical individuals of the

species from Northern Europe, a fact instructive in its bearing

on the question as to what is the real centre of distribution of

this widely spread animal. But curiously enough, contrary

to the usual rule, the southern (Algerian) form is charac-

terized by a particularly short tail, while elsewhere, even in

the Arctic Regions, the tail is alw<i3'S long. That from Fer-

ghana, on the other hand, has the normal proportions of the

species, although combined with reduction in size and a colo-

ration apparently due to desert influences.

As tending to oppose the generally received ideas on the

relative value of size and proportions as against that of colour-

markings, special attention may be drawn to the constancy of

the distribution of the markings of P. ermineus amid all the

variations found in size, proportions, and actual shades of

colour.

Putorius ermineus algiricus, subsp. n.

Decidedly smaller than in typicus, with a shorter tail.

Colour of back with a much stronger fulvous suffusion, and

of belly more markedly sulphur-yellow. Distribution of

colours quite as in typicus. Upper lip and chin and edge of

ears white. Yellow colour of belly running down inner sides

of hind limbs on to the digits, leaving the outer halves of t!ie

metatarsals brown.

Skull small and slender, with a particularly low and narrow

brain-case.

Dimensions of type (an adult female skin) :

—

Head and body 205 niillim.; tail, without hairs 52, with

hairs 76 ; hind foot 31-5.

{Skull : length from gnathion to uj)|)cr edge of foramen

magnum 39 ;
zygomatic breadth 19'8

; interorbital breadth 9
;

breadth of brain-case 18 ;
height of brain-case above level of

Auu. & Mag. Nftt. Hist., Apr. 180'), p. .•{74.
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bullaj 13'3
; palate length from griatliion 15'2

;
palate breadth

between outer corners of ti 12 ; horizontal length of Eii 4*2,

of in 4-5.

Hah. Algeria. Type from " Environs d'Alger " (Parzu-
daki).

Type: B.M. 56.3.12.13.

The specimens now described are those called by Dr. Gray*
"Mustela erminea^ var. 1. afri'cana,^^ a term assigned without
much inquiry to the Algerian representative of the Weasel
group t by Lataste, who was evidently not aware that any
member of the ermineus group occurred in that country. In
this he was the more to be excused, as the only description

given by Gray was, " Tail very short, black-tipped, one sixth

the length of body,"—a description quite true of some
members of the Weasel group. Gray, hovvever, was here

perfectly correct, as the specimens really prove to represent

a tenable variety of ermineus^ and, had he not used a name
already preoccupied, his designation would have had to be
adopted.

When laid beside a series of ordinary European P. ermineus,

the Algerian skins are very readily distinguishable from all

by their shorter tails and more fulvous colour. Curiously
enough, in the last-named character these southern Stoats are

most nearly matched at the furthest northern point of the

range of P. ermineus, the only skins in the Museum series at

all like them being some from the Polar Region (Greenland,
82° N.) and extreme north of North America (Fort Simpson,
Mackenzie River). But the northern specimens have the
long tails of P. e. typicus.

Putorius ermineusJerghance, subsp. n.

Similar to P. e. tyjncus in proportions and essential respects,

but very much smaller, the male considerably smaller than

the female of that form. General colour pale, almost matching
Ridgway's " Isabella colour," with a distinct suffusion of

yellowish throughout above and below, except just on the

chin and throat, which are pure white. Head especially

* P. Z. S. 1865, p. Ill ; Cat. Cam. B. M. 1869. Nee 31. africana,

Desm. 1818.

t P. numidieus, Puch. Rev. Mag. Zool. vii. p. 393 (1855). The type
specimen of this form has been most kindly re-examined on my behalf by
Dr. Trouessart, and he informs me that it unquestionably belongs to the
Weasel group, and is, in his opinion, a mere variety of P. nivalis. I am
also indebted to him for a complete list of aU the specimens of the present

group in the Paris Museum, with their measurements, which have natu-
rally proved of the greatest value to me.
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paler than in ti/incus, about matching the dorsal colour of an

Enp;lish weasel [P. nivalis), and less conspicuously darker

than the back. Distribution of colours as in typicus; the

small white spot behind the eye and the white ear-rim well

marked, and the underside of the proximal half of tail pale

sulphur-yellow, like the belly.

Skull scarcely equalling in size that of a large male
weasel.

Dimensions of the type (a well-made skin, ^) :

—

Head and body 200 millim. ; tail without end-hairs 63,
with end-hairs 8S ; hind foot 31.

Skull : length from gnathion to upper rim oi foramen mag-
uion 'do ; zygomatic breadth 18'2

; interorbital breadth 8'6
;

intertemporal breadth 8*4
; breadth of brain-case 17"8

;
palate

length from gnathion 14"2
;

palate breadth between outer

corners of £:_* and ™i 11*3; horizontal length of Pii 4'1, of

^7i 4*3. Upper canine, cingulum to point behind, 3"1.

JIab. Ferghana. Coll. Th. Barey, June 10, 1893.

Ti/pe : ]V.;M. 94.9.2.2. Received from the Branicki

Museum, Warsaw.
This peculiar little animal, owing to the identity of the

distribution of its colours with that found in P. ermineus, I

retain within the same species, but consider that its diminu-
tive size and markedly paler colour necessitate its separation

as a subspecies. So great is the difference in size that, as

already noticed, its skull is even smaller than that of a large

male weasel.

It will be of much interest to find out what is the exact

range of this little stoat, and whether it is confined to the

near neighbourhood of its type locality or is the representative

of the ordinary stoat throughout the highlands of Central

Asia. It may be noticed that a specimen from Narimskaja, on
the Ob (Dr. (Jtto Finsch), although rather smaller tlian

average Norwegian examples, is nothing like so small as the

Ferghana one, while its colour is absolutely normal.

With the Pygmy Stoat j\Ir. Barey obtained a weasel

which I refer to tlie form called by Blanford P. Sloliczkanus,

but which will probably prove to have very much the same
degree of distinction, whether specific or subspecific, from

P. yiiimlis that P. e. fcr/j/iance has from P. e. typicus.

As both of the subs})ecic3 above described are small repre-

sentatives of a single species, the question naturally arises

whether they have any direct relationship to each other ,• but

for the elucidation of this point specimens from intermediate

localities must be obtained and compared with each of them.

There appears to be a certain faunistic comnmnity between
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Algeria and Central Asia so far as mammals are concerned *,

and it is probable that we have in this southern fringe to the
" Paljearctic " Region a zone corresponding with the Sonoran
Region of N. America, similarly interposed between the

Boreal Region and the tropical ones south of it, and perhaps
once similarly distinct from those to the north and south,

however it is now obscured by t!ie migrations and other modi-
fications induced in the west by the sinking of the Mediter-

ranean and in the east by the rise of the Thibetan plateau.

Such speculations must, however, be reserved until our know-
ledge of the exact distribution of the mammals of the Old
AVorld is enormously advanced and in some slight degree

comparable to that which in America has enabled Dr. Merriam
to make his valuable and far-reaching observations on the

faunistic regions of that hemisphere.

LIV.

—

Note on the Genus Goniopleura, Westtnood, with the

Descriiition of a new Species. By C. J. Gahan, M.A.

The genus Goniopleura contains some of the most striking

and remarkable species among the whole of the Phytophagous
Coleoptera; but, strangely enough, none of the authors who
have been more especially engaged in the study of this group
of beetles succeeded in discovering the true affinities of the

genus. Westwood, its founder, contented himself by stating

that it came near Chrysomela. Clark, who described the second

species, referred the genus without further comment to the

subfamily Galerucinse. Subsequent writers, with the single

exception of Chapuis, do not seem to have questioned this

position. But even Chapuis, though he recognized in the

genus certain Eumolpidous characteristics, did not venture to

remove it from the Galerucinje, but formed for it a special

group—the Goniopleurites—which he placed at the end of

this subfamily.

Having been recently engaged in studying the genus, I

find its characters such thai 1 have no hesitation in assigning

it to the subfamily Eumolpinaj, where it has a ver}^ close ally

in the genus Aulexis of Baly. The antenna3 of Goniopleura

are as widely separated at their points of insertion as in many
genera of Eumolpina, and more widely than in any genus of

Galerucina? ; so that 1 fail to appreciate Chapuis's objection

to placing it in the Eumolpin^e on account of the approxima-

* Witness the distribution of the genera Meriones, Otonycteris, &c.
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tioii of tlie antennffi. But, in addition to this, the shape of

the lei^s, tlic structure of the pronotum, and tiie form of the

pro- and mesosterna, togetiicr with other minor characters, all

point to the Eumolpiiuu as tiie proper position for tiie genus.

The peculiar form of the intercoxal processes of the pro- and

mesosterna, which it possesses in comraon with Aulexis^

JI/f?aj'7/07/?/c^^7, and other Eumolpinffi, has never been adequately

described, though it could scarcely have escaped observation.

The j)rosternal process is rather strongly arched, an<l at about

the middle of its length is angularly dilated on each side, with

the angle fitting into a corresponding niche in the coxa

;

behind this point it is slightly narrowed, and then gradually

widens out behind. The mesosternal process is somewhat
similarly dilated between the middle of its length and the

hind border. Tiiis form of the sternal processes is all the

more important, inasmuch as, so far as I am aware, it nowhere
occurs in the Galerucinaj.

One of the chief characters of Aulexis is that the epistorae

is emarginate in the middle of its anterior border and is

furnished with a tooth on each side which overlaps the

labrum. This character is even more pronounced in Gonio-

pleura. In other points of structure these two genera exhibit

the greatest resemblance, notwithstanding that the species of

Goniopleura average more than twice the size of those of

Aulexis.

Up to the present only four species of Goniopleura have

been described ; and the last of these was probably founded

on female examples of the iirst. I have now to add to the

number the following new species :

—

Goniopleura hicoloripeSy sp. n.

Rufo-testacea, dense punctata, griseo sat sparsim pubescens ; clytris

(parte quinta basali oxcepta) cyaneo- aut viridi-metallicis, tarsis,

tibiis, genibus et antennarum articulis octo distalibus, nigris.

Elytris maris setis griseo-fulvis, longissimis, ercctis, sparsim

hirsutid.

Long. 14-15 mm.

Ilah. Java.

This species resembles G. auricomaj Westw., but may be
easily distinguished by thi; narrower reddish area at the base

of the elytra, and by the colour of the legs and antennjB,

which in auricoma are entirely testaceous. In both species

the males only have the elytra furnished with very long and
erect pale tawny hairs ; in the females the elytra have a

shorter greyish pubescence. This sexual difference does not
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seem to be present in O. viridipennis, where in both sexes

the pubescence is rather short.

The following brief synopsis may help to distinguish the

species of the genus :

—

1. G. aurieoma, Westw., Griffith's Ciiv. An. Kingd. xv. p. 149, pi. Ixvii.

fig. 3 (1832).

Reddish testaceous ; with hinder two thirds of elytra metallic blue or

green. Hah. Penang.

2. G. bicoloripes, sp. n.

Reddish testaceous ; with hinder four fifths of elytra metallic blue or

green; with tibife, tarsi, apices of femora, and distal eight joints of an-

tennae black. -Ha*- Java.

3. G. viridipennis, Clark, Ann. & Mag. Nat. Hist. (3) xv. p. 146 (1865).

Reddish testaceous ; with elytra entirely metallic blue or green.

Hab. Penang.

4. G. Chapuisi, Thorns., Rev. et Mag. de Zool. 1875, p. 163.

Black ; with elytra metallic blue, regularly and strongly punctured.

Hab. Borneo.

5. G. basalts, Jac, Proc. Zool. Soc. 1882, p. 58.

With characters of aurieoma, Westw. (5)- -S«*- Sumatra.

MISCELLANEOUS.

Description of a new Species of Butterfly from Taganac Island,

N.E. Borneo. By H. Gkose Smith, B.A., F.E.S., F.Z.S., &c.

Nectaria. nigriana.

Male.— Upperside reseiribles N. leuconoe, Erichs., but the outer

third of both wings is much darker, the marginal and submarginal

rows of pale greyish-white spots and irregular markings being

almost obsolete, and the veins on the posterior wings, where they

cross the pale area of the inner two thirds of the wings, being more

widely greyish brown ; both wings are less elongate and compara-

tively broader than in N. leuconoe. The underside is also darker,

but the pale spots and markings are more developed than on the

upperside.

The female differs from the male only in being larger and

blacker.

Expanse of wings, S Sf, $ 4| inches.

Hah. Taganac, a small island near the north-east coast of Borneo

{Cator).

A pair only were sent. It is an insular form of N. leuconoe, but

the shape of the wings and its much darker general appearance

render it, I think, worthy of description.
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LV.— On some new and rare Crustacea from Scotland. By
Thomas Scott, F.L.S., Naturalist to the Fishery Board

for Scotland, and Andrew Scott, Fisheries Assistant,

University College, Liverpool.

[Plates XVI. & XVII.]

AttheyeUa ^facAndrewrn, sp. n.

(PI. XVI. figs. 1-6.)

Description of the Species.—Female. Length '58 niillim.

{-^^ of an inch). In general appearance this species .-somewhat

resembles Attheyella pj/f/r/Kra, but is rather smaller and less

hirsute. Antennules moderately stout and eight-jointed, the

end- joint being distinctly more elongate than any of the others
;

the tirst four joints are also .stouter than the last four (Hg. 2).

The proportional lengths of the various joints are nearly as

follows :

—

Proportional lenpths of the joints. . 9^9_^ 9 ^6 . 6 . 7 . 6 . 11

Number of the joiuta 1 2 3 4 "6 '6 7 8
'

The secondary branches of the antennfe are two-jointed and

the end-joint is only about half the length of the other. The
second joint of the posterior foot-jaws has the inner margin

fringed with short stout setaj arranged in a pectinate manner
;

there is also a short stout seta on the inner distal angle of the

first joint, which is plumose on one side (fig. li). In the first

pair of swimming-feet the end-joint of the two-jointed inner

Ann. ct Mag. A', /fist. Scr. 6. Vol. xv. .'52
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branches is considerably shorter than the first joint, being only

about two thirds the length of it ; the end-joint is also

narrower than the other
; both the branches of the first pair

are short and are of nearly equal length (fig. 4). The inner

branches of the next three pairs of swimming-feet, which are

also two-jointed, are very short, being not much longer thaa

tlie first joint of the outer branches ; the outer branches, on
the other hand, are elongate and robust, and consist of three

nearly equal joints, as shown by the drawing (fig. 4). In

the fifth pair the inner produced portion of the basal joint is

subcylindrical, rather longer than broad, and furnished with

four stout coarsely plumose setje and two smaller hairs,

arranged thus—the two small hairs are on the outer margin,

two of the larger plumose setaR spring from the apex, and the

other two are subterminal, one on each side of the apical setfe :

the secondary joint is in form somewhat like that of tlie

produced part of the basal joint, but rather broader ; it is

furnished with a stout, elongate, and coarsely plumose apical

seta, in addition to which there is interiorly a smaller sub-

terminal seta, also plumose, and three small plain setae

exteriorly—that is, on the distal half of the outer margin, as

shown in the drawing (fig. 6). Caudal stylets short, narrow,

and having a wide space between them ; each stylet is pro-

vided with a stout, very long, and coarsely plumose apical

seta articulated near the base ; there is also a smaller apical

seta, the basal part of which forms a stout conical enlarge-

ment.

Halitat. Lochan a Chaite, on the south-east shoulder of

Ben Lawers, Perthshire, altitude 2400 feet above the sea-

level
;
specimens not very common.

Remarks. The characters by which the species is distin-

guished are the structure of the antennules, the armature of

the posterior foot-jaws, and, especially, the structure of the

first and fifth pairs of thoracic feet. The short end-joints of

the inner branches of the first pair form so marked a character,

that by them alone we had no difiiculty in distinguishing

specimens of this species from among others of the same
genus by the use of an ordinary hand-lens.

The name we give to this species is the maiden surname of

her who, as wife and mother, has, by a lifelong self-denial

and ever-ready sympathy, enabled us to overcome difiiculties

in the course of our natural history studies that would other-

wise have been well nigh insurmountable, and whose native

home in the beautiful valley of Strathtay is but a few miles

from the famous mountain on whose giant shoulder rests the

little loch in which the species was found.
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Canthocamptun palustris, var. elonqatiis^ var. n.

(PI. XVI. figs. 7-17.)

Description of the Variety.—Female. Leiiixtli *7 millim.

(^ of ail inch). Body elongate and slender. Antennules
eight-jointed; the second, t'ouith, and last j(jints are subequal

and longer than the other joints, but the seventh joint is

considerably shorter than any of the others ; the formula

shows the proportional lengths of the joints very nearly

—

Proportional lengths of the joints. . 9 . 1 2 . 7 . 1 1 . 7 . 8 . .5 . 10

Number of the joints 1 2 3 4 6 6 7 8""

Antennae moderately stout, three-jointed ; the first joint ia

short, the second and third are longer and nearly equal in

length; secondary branch small, one-jointed (fig. 9). Man-
dibles slender and provided with a small two-jointed palp

(fig. 10). Posterior foot-jaws moderately stout ; a small

seta springs from the inner distal angle of the first joint, and
another from tiie margin of the second joint near the distal

end ; terminal claw about equal in length to the second joint

(fig. 11). Both branches of the first pair of swimming-feet
are short and of nearly equal length, and are both three-

jointed
; the inner, which is slightly the longer branch, has

the second and third joints short and subequal, their combined
length being only a little more than two thirds of the length

of the first joint, which is also considerably stouter ; the joints

of the outer branch are moderately stout and gradually increase

in length from the basal joint (fig. 12). The second, third,

and fourth pairs are more elongate than the first, and the

inner branches are all three-jointed and considerably shorter

than the outer branches ; the first joint of the inner branches

is also much shorter than the second and third joints (fig. 13).

Fifth pair broadly foliaceous ; the produced inner portion of

the basal joint is shorter than the secondary joint and broadly

rounded at the end, where it carries five slender setre, having
a somewhat ])ectinate arrangement ; the two outermost setas

are much longer than the others and j)lumose ; the secondary

joint is subrotundate, but somewliat longer than broad, and
furnished with five long slender hairs (fig. 14). Caudal
stylets very short (fig. 17). The abdomen is only sparingly

hirsute, and the ovisac is large.

Male. The male resembles the female very closely except

in the antennules and filth pair of feet; the antennules are

elongate, nine-jointed, and strongly hinged. In the fitth pair

of thoracic feet the inner portion of the basal joint is scarcely

produced and broadly rounded, and bears three terminal and
32*



460 Messrs. T. and A. Scott on some

slender subequal spines (fig. 15) ; the secondary braiicli is

somewhat subcylindrical, the breadth is about two thirds of

the length, and it is furnished with tw^o setje on the inner

margin and four on the truncate apex (fig. 15). Sperraato-

phore large.

Habitat. Pools above high-water mark near tiie head of

West Loch Tarbert, Argyleshire; not very common.
Remarks. There seems to be little doubt that this is a

variety of Canthocamptus palustriSj Brady ; it agrees with

that species in several of its more important characters, such

as the general structure of the antennules and of the first and
fifth thoracic feet of the female ; the second, third, and fourth

pairs of thoracic feet are also similar to those of that species.

The chief differences, on the other hand, are these:— (1) the

secondary branches of the antennte of this variety are only

one-, instead of two-jointed
; (2) the proportionally shorter

second and third joints of the inner branches of the first

thoracic feet ; and (3) the structure of the fifth pair in tiie male.

In the male fifth pair the secondary joint is comparatively

large, being elongate and subcylindrical.

Laophonte propinqua^ sp. n. (PI. XVII. figs. 1-9.)

Description of the Species.—Female. Length '72 millim.

(about -g^ of an inch). Body elongate, depressed; rostrum broad

and with a minute seta on each side of the bifid apex (fig. 2).

Antennules seven-jointed ; the second and third joints are

considerably longer than the others, and the second joint is

also dilated and armed with a strong conical tooth on the

external aspect (fig. 3) . The proportional lengths of all the

joints are nearly as follows :

—

Proportional lengths of the joints. . 17 . 22 . 23 . 6 . 5 . 7 . 11

Number of the joints 1 2 3 4 6 6 7

'

Antennse strong; both the first and second joints are fringed

with small setge on the inner edge ; secondary branch small,

one-jointed (fig. 4). The second joint of the posterior foot-

jaws is somewhat dilated and bears a powerful terminal claw.

The inner branches of the first pair of swimming-feet are

very strong ; the first joint is of considerable length, being
five times longer tlian broad, but the second is very short and
is armed with a strong claw ; the outer branches are slender,

three-jointed, and about half the length of the first joint of

the inner branches ; the second basal joint is also densely
hirsute, as shown by the drawing (fig. 6). The second pair
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are slender ; tlie outer branches are elongate and strongly

8pin.itVrous ; the second joint is rather shorter than the first

and only two thirds the length ot" the last joint ; the two-

jointed inner branch does not reach to the end of the second

joint of the outer branch ; the first joint is ratiier stouter than,

but little more than half the length of, the second joint; the

second joint bears four seta?—the two apical and one of the

marginal are very long, but the other is short (fig. 7). The
third and fourth pairs are also slender and with short inner

brancht's ; in the fourth j)air the first joint of the inner

branches, which only reach to about the middle of the second

joint of the outer branches, is so short as to be almost rudi-

mentary (fig. 8). In the fifth pair the inner produced portion

of the basal joint is somewhat cone-shaped and bears three

moderately long and stout |)lumose setaj on the inner margin
and two smaller seta? at the apex ; the apex of the basal joint

only reaches to about half the length of tiie secondary joint
;

the secondary branch is elongate-ovate in form, being nearly

three times longer than broad ; the apex is lengthened into a

narrow process, from the end of which springs a moderately

long seta ; on each side of this there is a subaplcal seta, also

of moderate length, while three other setje spring from the

distal half of the outer margin (fig. D). Caudal stylets

narrow and about equal in length to the last abdominal
segment.

Habitat. Port Erin, Isle of Man ; and near the mouth of

the Kiver Alness, Cromarty Firth ; rather rare.

Remarks. This Laoyhonte has a superficial resemblance to

L. denticornis^ T. Scott, but on closer examination it was
found to differ very markedly, not only from that species, but

from any other Laophonte known to us.

Idya longicornisj sp. n. (PI. XVII. figs. 10-17.)

Description of the Species.—Female. Length 1*7 niillim.

(i^ of an inch). This form resembles Idyafareata^ Philippi,

in general appearance, but is larger. The antenimles, which

are eight-jointed, are very long and slender; tlie first four

joints are elongate, especially the third and foiu-th, which are

nearly of equally length, the fourth being slightly longer than

the other ; it is also longer than all the last four taken

together. The formula shows the proportional lengths of all

the joints

—

Proportional lengths of the joints. . 3 . 40 . 45 . 47 . 7 . 10 . 8 . 18

Number of the joints 1 '1 3 4 •'S 6 7 8

'
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The antennules are sparingly setiferous, and the long some-
what slender filament springs from the end of the fourth joint

(fig. 11). The antenna are slender, and the first and second

joints are each provided with one seta, while the last bears a

it-w setai at the apex (fig. 12). The mouth-organs are some-
what similar to those of Idya furcata^ but the posterior foot-

jaws have the terminal claws void of supplementary setas

(fig. 13). The swimming-feet are also somewhat similar to

those of Idyafareata, but the second joint of tlie outer branches

of the first pair is about twice the length of the first joint,

and the spine which springs from the outer distal angle of the

first joint is comparatively slender (fig. 14). The fifth pair

are also more elongate than those of Idya furcata, being fully

four times longer than broad (fig. 17).

IJahitat. East Loch Tarbert, Loch Fyne. Several speci-

mens of this species were taken with the dredge in 5 to 6

fathoms water in February 1 886, but have not been previously

recorded.

Bemarks. Idya longicornis is easily recognized, not only

by its larger size, but also and especially by the length and
structure of the antennules. The proportional lengths of the

joints of the outer branches of the first pair of swimming-feet

and the elongate fifth pair also serve to distinguish this from
any other British form of Idya. Though tliis Idya is the

largest form of the genus with which we are familiar, the

armature of the first pair of swimming-feet is not so powerful

as that of the first pair in Idya furcata, a much smaller

species. We are not altogether unfamiliar with the liability

of loya fxircata to variation, and also with the observations

of several eminent naturalists on this liability to variation in

Idya furcata ; but we have seen no explanation that could

account for the great difierences between Idya furcata and
the species we have now described on the principal of local

variation, for both forms were taken together by the dredge

on the same ground and at the same time. Had the two
forms been taken in different localities hundreds of miles

apart, there might have been some reasonableness in con-

sidering them merely as varieties of the one species ; but,

taken as they were, under similar conditions of time and
place, we can only judge of the differences between them as

we judge of the difierences between forms belonging to other

genera.

Additional Notes.

An interesting addition to the freshwater Crustacea of

Scotland has only lately been obtained, viz, Ophiocamptus
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{Can(hocamptus) brevt'peSy G. O. Sars. It was discovered in

some hand-not gatherings from Loch Lnbnaig, Pertlisliire,

colkctcd in Sfptenibor last. A description, with drawings,
of it will be published in the 'Thirteenth Annual Report ot"

the Fishery Board tor Scotland.'

PSEUDOTUALESTliiS, G, S. Brady.

Psendothalestris, G. S. Bradv, Report on the ' Challenger' Copepoda,

p. 1(30, pi. xlii. fisrs. 1-8 (1883).

In the Report on the ' Challenger ' Copepoda Dr. Brady
has described a new genus of the Harpacticidas under the

above name. He had only a single specimen (a male), which
he describes as being like Tlialestris ; its characters were so

marked, as to be of generic rank. This Copepod was
obtained by Dr. Brady in a gathering from Betsy Cove,

Kerguelen Island (lat. 49° 16' S., long. 70° 12' E.).

Last year one of the authors of this paper instituted a new
genus

—

Pseudoioestwoodia—for the reception of a Copepotl that

closely resembled Westicoodia nohilis (Baird) in general

appearance, but differed in some important structural details.

The genus Pseudoicestiooodia was described, with illustrative

drawings, in the ' Twelfth Annual Report of the Fishery

Board for Scotland,' published last year. Descriptions of

other two species of the same genus were published by us in

the ' Annals and Magazine of Natural History ' for January
last.

A short time ago, when looking over the Report on the
* Challenger' Copepoda, we happened to observe a certain

resemblance between Dr. Brady's Pseudothalestris and our

Pseudoioestwoodia ; a careful study of the two was then made,

with the result that we believe them to be identical. It is

unfortunate that Dr. Brady had only a single specimen (and

a male) to describe from ; had it been a female, the identity

of the two genera would no doubt have been more clearly

established. Though our name

—

Pseudoioestwoodia— is more
in accord with the general form of the British species of the

genus, there can be no question as to the priority of Pseudo-

thalestris.

It is surely of much interest to find in this little group of

Copepoda another instance of the remarkably close similarity

between organisms living on opposite sides of the globe.
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EXPLANATION OF THE PLATES.

Plate XM.

Attheyella MacAndreicee, sp. n.

Fig. \. Female, seen from the side, X 80. 2. Antennule, X 380. 3. Pos-
terior foot-jaw, X 506. 4. Foot of first paii- of swimming-feet,
X 380. 5. Foot of fourth pair, x 380. 6. Foot of fifth pair,

X 380.

Canthocajnptus palustris, var. elongatus, var. n.

Fig. 7. Female, seen from the side, x 80. 8. Antennule, X 169.

9. Antenna, X 266. 10. Mandible, x 380. 11. Posterior foot-

jaw, X 400. 12. Foot of first pair, x 200. 13. Foot of fourth
pair, X 133, 14. Foot of fifth pair, female, X 266. 15. Foot
of fifth pair, male, X 253. 16. Spermatophore, X -^O. 17. Last
two abdominal segments and caudal stylets, x 190.

Plate XVII.

Laophoitte propinqua, sp. n.

Fig. 1. Female, dorsal view, X 64. 2. Rostrum, x 380. 3, Antennule,

X 300. 4. Antenna, X 253. 5. Posterior foot-jaw, X 253.

6. Foot of first pair of swimming-feet, X 253. 7. Foot of second
pair, X 253. 8. Foot of foui-th pair, x 169. 9, Foot of fifth

pair, X 253.

Idya longicornis, sp. n.

Fig. 10. Female, dorsal view, x 24. 11. Antennule, X 66. 12. An-
tenna, X 100. 13. Posterior foot-jaw, X 130. 14. Foot of first

pair of swimming-feet, X 66. 15. Foot of third pair, x 66.

16. Foot of fourth pair, x 66. 17. Foot of fifth pair, x 130.

LVI.— The Amphipoda of Bate and Westwood^s ^British

Sessile-eyed Crustacea.'' Bj Alfeed O. Walker.

In February 1892 I published in this Magazine a paper on
the Lysianassides of Bate and Westvvood's ' British Sessile-

eyed Crustacea,' in wliich I endeavoured to bring them into

line with Prof. G. O. Sars's Amphipoda of Norway by an
examination of the collection of Bate's types in the British

Museum. Since then Sars's work has been completed so far

as the Amphipoda are concerned, and as, from the extreme care

and accuracy with which the species (a very large proportion

of which have been found on our own coasts) are described

and figured, it is likely to become the standard work on this

order of Crustacea, 1 have throughout adopted its nomen-
clature. I am aware that another work—important in size,
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cost, and pretensions, but, so far as the systematic portion is

concerned, worse tlian worthless, because misleading—has

appeared durinp^ the same period, viz. Delia Valle's Gamtna-
rini of the * Fauna des Golfes v. Neapel.' I have not

thought it necessary to include those species in which there

lias been no alteration ot name and no correction required ; and
I would oidy add that 1 have found Mr. Stebbing's * Chal-
lenger ' Amphipoda invaluable in ascertaining tlie correct

nomenclature.

Allorchestes Nilssonil (Rathke).

Now Ihjale Xtlssonn.

Allorchestes imhricatus (Bate).

Tliis is Ill/ale Lubbockiana (Bate), male.

Nicea Lubbockiana (Bate).

= Hyale Lubbockiana^ female.

Monta()ua monoculoides (Montagu) and ^1/. marina (Bate).

Several specimens. = Stenothoe monoculoides and S. marina.

Montagua Alderi (Bate). One female.

=Metopa Alderi.

Montagua pollexiana (Bate). Two specimens.

= Metopa pollexiana.

Danaia dubia (Bate).

= Cressa dubia.

[For Lysianassides see Ann. & Mag. Nat. Hist. scr. 6,

vol. ix. p. 134.]

Lysianassa Audouiniana (Bate). One specimen.

In my former ])apcr I stated that the single specimen was

in such bad condition that it could not be determined. With
^Ir. 11. I. Pocock's assistance I subsequently succeeded in

cleaning it with liquor potassa?, and satisfied myself of its

identity with Perrierella crassipes (Chevrcux and Bouvier),

since described and figured by Bonnier*, who gives a full list

of synonyms, as Perrierella Audouiniana (Bate).

" Les Ainphii)odf8 dii Houlonnai!*, TrRvaux de la Station Zool. do

Winiereiix-Anibleleuso," Bull. .Scientifique, vol. xxiv. p. 17o, pi. v.
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Ampelisca Gaimardii (Kroyer). One large and four or five

smaller specimens.

Both the figure in the ' Sessile-eyed Crustacea ' and the

specimen in the tube appear to me to agree much more closely

with A. spinipes (Boeck)—much the commonest species in

Liverpool Bay—than with A. typica (Bate), to which G. O.

Sars refers it, as described and figured by the latter.

Ampelisca Belliana (Bate),= ^. Icevigata (Lilljeborg).

Three specimens.

Phoxus simplex (Bate). One specimen.

The single specimen is in bad condition, but the rostrum is

straight, and not curved downwards, as supposed by Boeck.

It appears to be an immature male of Phoxocephalus Holholli

(Kroyer). The upper antenna is badly figured ; the flagellum

is wanting, but the accessory appendage remains, having four

longish joints.

Phoxus Holholli (Kroyer). Two females.

= Phoxocephalus Holholli.

Phoxus plumosus (Kr.). Two females in good condition.

= Harpinia neglecta (Sars).

Grayia imhricata (Bate). One specimen in very bad condi-

tion
;
probably, as suggested by Mr. Stebbing, a young

Amathilla homari (Fabr.)

.

Westwoodilla ccecula (Bate) and W. hyalina (Bate) are not

in the collection, but are probably, as has been suggested by

Canon A. M. Norman, the young of the next species.

(Ediceros parvimanus (Bate). Two specimens.

This is rightly identified by Sars with Halimedon Miilleri

(Boeck), which name he retains. As, however, Bate's name

is the older, it should be Halimedon p)arvimanus (Bate).

Monoculodes Stimpsoni (Bate). One specimen.

Is Synchelidium [Kroyera) hrevicarpum (Bate).

Krbyera altamarina (Bate) is not in the collection.

Darwinia compressa (Bate). Five or six specimens.

Is Laphistius sturionis (Kroyer).



of the ^British Sessile-eyed Crustacea.^ 467

Sulcator arenarius (Bate),= Haustorius arenart us (Slabber).

Urotho'e Bairdii (Bate). Six specimens.

The species of this jxcuns were compared with the " Mono-
graph " of the Kcv. T. H. R. Stcbbiug in Trans. Zool. Soc.

voh xiii. part 1 (1891). Jiulgini^ from the form of the plcon-

BPgments and the second uropods, the specimens named as

above appear to be U. marinus (Bate), as suggested by
]^Ir. Stebbing. Length about 6 raillim.

Urotho'e hrevicornis (Bate). Six specimens.

All the larger specimens are females of U. marinus
; the

smallest may be U. brevicorne (Stebbing) from the shortness

of the peduncle of the second uropods, which has two spines

on it. All the specimens are similarly marked witii dark red

spots, which suggests the probability that the small specimen
may be the young of U. marinus. Its length is 3| millim.

Urotho'e marinus (Bate). One imperfect specimen.

The rami of the first and second uropods very decidedly

curved, the peduncle of the second almost as long as that of

the first.

Urotho'e elegans (Bate)

.

Tube marked in Bate's writing " Unique," and, in a note

on the jar, " Damaged or destroyed by the spirit." Only
small fragments remain, including the tail.

Sars only describes one species of this genus, viz. Urotho'e

norvegica (Boeck), which appears hardly distinguishable from

U. elegans (Bate), as described by Stebbing ; the latter is the

older name.

Lilljeborgia shetlandica (Bate & Westw.) is not in the

collection, but is no doubt, as suggested by Norman, Cheiro-

cratus Sundevalli (ilathke).

Phaedra antiqua (Bate). Not in the collection.

Phadra Kinahani (Bate). Not in the collection.

Now Lilljeborgia Kinahani (Bate).

Iphimedia obesa (Rathke). Two specimens.

This, as figured, looks more like /. vnnuta (Sars) in the

form of the third plcon-segment. The specimens in the tube,

however, are both /. obesa.
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Iphimedia ehlance (Bate). Not in the collection.

Pereionotus testudo (Mont.). Not in the collection.

Acanfhonotus Owem'i (Bate). Six specimens.

Now Epimeria cormgera (Fabricius).

Dexaviine tenuicornis (Rathke). Not in the collection.

G. 0. Sars rightly conjectures that the species described

by B. & W. under this name is not Amphithoe tenuicornis

(Rathke), which he identities with D. spinosa (Mont.), but

D. thea (Boeck).

Dexamine vedloinensis (Bate& Westw.) . Not in the collection.

Now Paratylus vedlomensis.

Atylus gihhosus (Bate).

Now TritcBta gibbosa. T. dolicJionyx (Nebeski) is the

adult male of this species.

Atylus hispinosus (Bate).

Now Apherusa bispinosa.

PJierusa bicuspis (Kroyer). Four or tive specimens.

This, as I have shown elsewhere, is not Amphithoe bicuspis

(Kroyer). It is probably Apherusa {IJalirages) borealis

(Boeck).

Pherusafacicola (Leach). Not in the collection.

This, as shown in Ann. & Mag. Nat. Hist. ser. 6, vol. vii.

p. 418, is Gammarella brevicaudata (M.-Edw.), female.

Calliope Ossiani (Bate) and G. Fingalli (Bate & Westw.).

Not in the collection. As pointed out by Boeck, these are

respectively the young and old forms of Amphithoe (now
Parapleustes) latipes (j\I. Sars, 1858).

Calliope grandoculis (Bate) . One large and two small

specimens.

These appear to be immature specimens of C. leviusculus

(Kroyer).

Eusirus helvetice (Bate) . Not in the collection.

According to Boeck this is E. longipes (Boeck, 1860).
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Leucothoe furina (Savigny)

.

Tlie tiil)e tlius labelled contains only two specimens of a

male liat/iyporeia of the t'orni called by (jr. (). Sars /i. liohert-

sonii (Bate), so far as can be judged in the absence of the

colouring-matter of the eyes.

Gossea inicrodeutojia (Bate). Fragments of two specimens.

Appears to be Aplierusa Jurinii (M.-Edw.).

Microdeutopus gryllotalpa (Costa).

The young male of ^[. anomalus (Ralhke), as suggested by
Norman *, and not Costa's species. G. O. Sars makes it

(somewhat doubtfully) a distinct species under Bate's earlier

name of M. damnom'ensis.

Mtcrodeutopus Wehsterii (Bate).

Now Autonoe Websteri.

Aficrodeutopus anomalus (Rathke). Not in the collection.

Norman has suggested * that this is the female of Aora
gracilis (Bate). From the description of the size, colour, and
marking this is probably correct, though the females of tiiese

two species are almost indistinguishable.

Microdeutopus versiculatus (Bate).

The female is here described. The male was described by
Norman * and again by Stebbing (Ann. & Mag. Nat. Hist,

ser. 4, vol. xiv. p. 12, pi. i. figs. 2-2/).

Protomedeia hirsutimana (Bate).

An unrecognizable fragment only remains. Only the ante-

rior half of the animal was seen by Bate ; but Norman *

supplied the description of the remainder in the above-

mentioned Report. Sars describes and figures this Sj)ecies

under the name of LcjHocheirus jn'losus (Zaddach) ; but as

that species is described as having the first gnathopods with

a somewhat swollen hand (" nianus modice tumidus ad
apicem versus latior factus"), wiiich agrees rather with the

form described and figured by Grubef than with Sars's

description, the identification is open to doubt. In Zaddach's

species also the secondary appendage of the upper antennai

* Last Report of Shetland Drcdgincs, Brit. Assoc. 1868.

t " Beitr. zur Kemitniss der istrischen Aniphipodenfauna/' Arch, fiir

Nnturgescli. iHfM), jil. x.
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was overlooked entirely by the author, and subsequently was
said by Fr, Mliller (Arch, fiir Naturgeschichte, 1848) to be

rudimentary and one-jointed, while in Sars's and Bate's species

it is lon.2: and six-jointed. The form figured by Delia Valle

as L.jJi'losus (Zadd.) certainly agrees better than Sars's with

the original description, as also with L. pectinatus (Norman).

Protomedeia Whitei (Bate). One specimen.

Evidently Cheirocratus Sundevalli, female, as suggested

by Norman.

Bathyporeia pilosa (Lindstrom).

Two tubes so labelled. Of these no. 50 contains two
females of B. norvegica (Sars) ; the other (no. 85) contains

eleven specimens, all of which have dark eyes ; some have

dorsal spines on the fourth pleon-segment, others have not

;

one (a large female) had a rudimentary tooth slightly in front

of the rounded hind margin of the third pleon-segment.

Bathyporeia pelagica (Bate) . One adult male, 5 raillim. long.

This agrees with the form described by Sars under the above

name. The eye is large and dark, but it is impossible to say

what colour it was wiien fresh, as red eyes sometimes fade

entirely in spirit and sometimes turn dark. It must be con-

fessed that, of the five species of Bathyporeia given by Sars,

only B. norvegica (Sars) seems to be distinct, owing to its

having the hinder angle of the third pleon-segment produced

to a point, instead of being rounded, as in the other species.

Gammarella Normanni (B. & W.). Not in the collection.

Is G. hrevicaudata (Milne-Edwards), female.

Meli'ta proxima (B ate)

.

Of this Norman says it " is the common form of the male,

and Megamcera Alderi is the female of Melita ohtusata (Mont.).

The variety of the male with a central dorsal tooth on the

second and third segments of pleonis far less common.'^ See

also for this and M. gladiosa (Bate) the same author in Ann.
& Mag. Nat. Hist., August 1889, p. 133.

Eurystheus erythrophthalmus (Lilljeborg)

.

Now Gammaropsis erythrophthalmus.

Eurystheus bi'spinimatius (Bate).

The female of the last species.
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Amathilla SaJ/ni* (Leach).

Now A. homnri (Fabr.). I take this opportunity of ex-

pressinp; my doubt as to the distinctness of A. an<julosa

(Rathkc) from this species, notwithstanding the hif^h authority

of (t. (). Sars and Boeck. The dorsal j)rojections in the

younp; of -1. homari, whicli swarm on the coast of Wales in

summer, are oidy <^radually developed, and tiie same may be

said of the other cliaractcrson which these autliors rely. The
large mature animals oidy seem to resort to the shore in

winter and spring to deposit their young.

Gamviarus campylops (Leach). Not in the collection.

Gammarus tenuiinanus (Bate).

One specimen without telson and third uropods. This is

clearly ^^(vra Batei (Norman) female, the male being

M. vndtidentata of the Supplement to Bate and Westwood's
work (vol. ii. p. 515). Norman's name is slightly the older.

The figure of the second gnathopod apjjears to belong to

a different species ; that of the entire animal is more correct,

as also are the description and figures in the Brit. Mus. Cat.

of Ampli. Crust, p. 214, pi, xxxviii. fig. 2.

Gammarus Edwardsii (M.-Edw.). Not in the collection.

Considered by Nebeski to be a variety of G. locusta (Linn.).

Megavia'ra semiserrata (Bate). Not in the collection.

Now Mcera semiserrata.

Megamo'ra hngimana (Leach) and M. othonis (M.-Edw.).

Male and female of Mcvra othonis.

Megamara? Alderi (Bate).

See under Melita jiroximaj ante.

Megamoira hrevicaudata (Bate).

Is Elasmopus rapax (Costa) female, as stated by Barrois
('Cat. des Crust, marins recueillis aux A9ore3').

Eiscladus longtcaudatus (B. & VV.). Not in the collection.

Now Photis hngicauddtiis. The length of this species is

given as ^ inch, while Sars says it scarcely exceeds 4 millira.,

which is the size of apparently adult specimens from the
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Welsh coast. I liiive, however, a specimen, dredged by
mjself off Guernsey, which is nearly as large as the type.

Amphithoe ruhricata (Mont.) and A. littorina (Bate).

Xow united under the former name.

Amphithoe alhomaculata (Kroyer). Not in the collection.

This species has also been united with A. ruhricata.

Amphithoe gammaroides (Bate). Not in the collection.

Sars has restored Bate's original genus Pleonexes for this

species, uniting with it the following.

Sunamphithoe hamulus {Ba.te)f= Pleonexes gajnmaroides, ? .

Podocerus pidchellus (Leach). Not in the collection.

Generally allowed to be the adult male of P. falcatus

(Mont.).

Podocerus variegatus (Leach). Several specimens.

Among these is more than one form ; some are typical

P. falcatus, but tliere are two or three of a form which I

incline to think distinct, and which may be considered as

being this species. The most obvious distinction is the

massive character of the antennge, of which the upper (in

adults) have a four-jointed flagellum, the first joint being

nearly twice as long as the remaining three together, while

in adult P. falcatus the flagellum is seven-jointed, the first

joint rather shorter than the following three together. In the

thickness of the antennai and in the form of the second

gnathopods this species (P. variegatus) approaches Janassa

capillata (Rathke), with which Boeck confused it. It may,
however, be at once distinguished from that species by its

well-developed secondary appendage to the upper antennse

and by the outer curved ramus of the third uropods having

two secondary teeth, as in P. falcatus, whereas J. capillata

has practically no secondary appendage and no teeth on the

outer ramus.

Podocerus capillatus (Rathke). One female with ova.

Now Janassa capillata. The figure of the entire animal is

very bad ; that of the lower antenna is good.

Podocerus falcatus (Mont.). Three specimens.

This is the form considered (no doubt rightly) by Sars as
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the immature male. It certainly comes very iu:ir P. Ilird-

vmni (Walker) [ = /*. odontotvjx (Sars)], and 1 have a

specimen wjiich cannot be tlistint]jui.shcd from a young male
P. falcdtus, but which i)a.s the last two joints of the upper
anteniife clothed with the dense j)lumo3e setie which are held

to be characteristic of sexual maturity in the male. As
regards the tooth on the finger of the second gnathopods of

P. Jlerdmant'j two of the above three specimens have it, while
the third, like them in other respects, has not ; so that it

seems to be a variable character. I am disposed to consider

P. Jlerdmani and P. pusillus (Sars) as examples of arrested

development and mere varieties of P. falcatus.

Podocerus pelagicus (Leach). Not in the collection.

No doubt, as suggested by Normau, the female of P. fal-
catus.

Podocerus ocius (Bate). Not in the collection.

The specimen described is probably a female. This species

has lately been described by Delia Valle. I have specimens

from Port Erin, Isle of Man. The male has the tooth at the

base of the palm longer than the central tooth.

Cerapus ahditus (Templeton) and C. difformis (M.-Edw.).

Now Erichthonius ahditus and E. difformis.

Dercotho'e punctatus (M.-Edw,). Not in the collection.

Is Erichthonius difformis female, according to Norman.

Siphonoecetes typicus (Kroyer). One specimen.

Apparently S. CoUetti (Boeck). S. typicus (Kr.) is an

Arctic species, not even found on the Norwegian coasts. The
species, however, seem to be barely distinct.

Siphonoecetes Whitei (Gosse) . Not in the collection.

Siphonoecetes crassicornii ? (Bate).

Now Cerapus crassicornis.

Ncenia tuberculosa (Bate).

Now Podoceropsis sophice (Boeck).

Ncenia rimapalmata (Bate) and iV. excavata (Bate).

Respectively male and female of the same species, and

Ann. (i: Mag. X. Hist. Ser. 6. Vol. xv. 33
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identical with Xenoclea Batei (Boeck). Bate's name being

the oklest, Sars calls this species after the female, viz. Podo-

ceropsis excavata.

J^ceriia nndata (Bate). Not in the collection.

Probably Podoceropsis SopMce, female.

Cyrtopliium Darwinii (Bate).

Now Lcetmatophilus tuherculatus (Bruzelius).

Cratippus tenuipes (Bate). Not in the collection.

Now Cohmastix pusilla (Grube).

Dryope irrorata (Bate). Not in the collection.

Dryope crenatipatma (Bate). Not in the collection.

Male and female of the same species, now Unciola crenati-

pahna (Bate). U. irrorata (Say) is a distinct species.

CoropJiium longicorne (Latreille).

Now C.grossipes (Linn^).

Coropliium Bonellii (M.-Edwards)

.

The tube (no. 114) is labelled C. spinicorne, Bate's earlier

name. The specimen is undoubtedly G. crassicorne (Bruz.)

female.

Corophium crassicorne (Bruzelius).

The tube which is labelled Cor. Bonellii and Cor. crassi-

corne contains only one specimen, which is the male of

C. crassicorne.

Lestrigonus exulans (Kroyer).

Hyperia galba (Mont.), male.

Lestrigonus Kinahani (Bate). Not in the collection.

Bovallius doubtfully refers this to Hyperia Latreillei
(M.-Edw.), male.

Hyperia ohlivia (Kroyer). Not in the collection.

Norman has pointed out that this is not Kroyer's species,
and named it //. gracilipes, now Parathemisto gracilipes
(Norman).

Proto pedata (Abildgaard)

.

Now Phtisica marina (Slabber).
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Proto Goodsirii (Bate). One specimen.

Is the adult male of the hitter species, as suggested

by Stebbing.

Caprella lobata (Miiller).

The adult male of C. linearis (Liniic).

Caprella hystrix (Kiuyer). Tube marked C. acuminifera.

This appears to be a young C. linearis.

Caprella tuherculata (Guerin). Not in the collection.

P. Mayer retains this species, though with some hesitation,

as C. tuberculata (Bate & Westw.).

Podalirius ti/picus (Kroyer).

Now Pariambus typicus.

None of the species given in the Supplement are in the

British Museum collection
;
some are at the Laboratory of

the Marine Biological Association, Plymouth, but I have not

seen them. The following notes may, however, be useful.

Orchestia brevidigitata (Bate & Westw.).

Considered by Barrois as probably only a young, though

somewhat abnormal, form of 0. littorea.

Montagua clypeata (Bate).

Probably the female of Metopa pollexiana (Bate).

Montagua norvegica (Lilljeborg).

Sars considers this the adult male of Metopa Alderi (Bate).

Opis leptochela (B. & \Y.)y— Euonyx chelatus (Norman).

Opis quadrimana (B. & W .) , = Normania quadrimana.

Kroyera brevicarpa (B. i^' W .),= Synckelidium brevicarpum.

Cheirocratus mantis (Norman),= Cheirocratus assimilis

(Lilljeborg), male.

Megamana multidentaia (Norman, MSS.),
— Mcera Batei (Norman), male.

33*
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Unciola leucopes (Krojer).

Is not Kroyer's species, but U. planipes (Norman).

lltfperta tenulformis (B. & W.) and H. prehensilis (B. & W.).

Bovallius retains both these species provisionally in his

genus Hyperoche^ Bate and Westvvood's- descriptions being

very imperfect *.

Themisto crassicornis (Kroyer) ,
= Euthemisto lihellula

(Mandt).

I have to thank the authorities of the British Museum, and

more especially Prof. F. Jeffrey Bell and Mr. R. I. Pocock,

for the valuable aid they have given me in going through the

type collection there.

LVII.

—

A Month on the Trondhjem Fiord.

By the Rev. Canon NORMAN, M.A., D.C.L., F.R.S., &c.

[Continued from vol. xiii. p. 283.]

I S P D A (continued)

.

61. Jcera albifrons^ Montagu.

Tide-marks, Trondhjem.

* By the kindness of Mr. E. T. Allen, Director of the Marine Biological

Laboratory, Plymouth, I have been allowed to see what remains of

Spence Bate's type spirit-specimens of this species. Unfortunately these

have been at some period allowed to dry up, and are in such bad con-

dition that it is not easy to identify them. The fii-st and second perseopods

and one gnathopod are, however, in fair condition, and these agree with

Hyperoche Liitkeni (Bovallius, 1887). In another tube of Spence Bate's

Cullection marked ^^Lestrigonus, sp.," there are, besides five or six specimens

of H]iperia galba (Mont.) male, three male specimens of H. Liitkeni in

excellent condition, which shows at least that Bate had taken this species.

It may therefore fairly be assumed that Hyperia taurifonms (Bate) is

identical with Hyperoche Liitkeni (Bov.). But Sars holds that this

species is identical with H. Kroyeri (Bov., 1885), a name which replaces

Metacus medumriim (Fabrieius), en-oneously given by Kroyer. As
Bate's name is older than either of Bovallius's, this species should be

called Hyperoche tauriformis (Bate & VVestw., 1868). There appears to

be no trace of a type .specimen of Hyperia prehensilis (B. & W.), a very

doubtful species.
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62. Ci/proniscus ci/pridt'me, G. O. Sars.

1882. Cnjptothiria ri/pri<liiur, O. O. Sara, Oversigt af Norges Crusta-
ceer, i. p. 78, j)!. ii. Jijra. 17- "21.

1884. Ci/j)roni.>icu8 cypridiiur, Kossman, " Neueres iiber Crvptonisciden,"
Sitz. diT k. preuss. Akad. d. Wissensch. p. Ai'^ (translated Ann, &
Mag. Nut. Ilist. t-or. 5, vol. xiv. p. 4).

Two or three specimens in Cypridina norvei/tca from off

Rodberg ; also taken by me in the Hardanger Fiord. Sars'a

type specimens were from the Lofoten Islands.

Kossman has instituted the genus Cyproniscus to receive

this species.

A M P M I PO D A.

The beautiful new work on the Amphipoda of Norway by
Prof. G. 0. Sars*, which is now almo.st completed, throws a

flood of light upon this interesting group, and will henceforth

make the study of the northern species comparatively ea.sy.

The descriptions and the figures in this monograph leave

nothing to be desired. The great work of Delia Valle lately

published (' Fauna und Flora des Golfes von Neapel, Gam-
niarini del Golfedi Napoli,' 1893) also adds much to our know-
ledge of the South European species ; to this work 1 shall

have occasion to, in some cases, refer f. 1 have followed

Sars's arrangement.

In the opening sentences of these notes I mentioned that a

chief rca.son of my going to the Trondhjem Fiord was a hope
tiiat by doing so I might meet with some of the new and rare

Amj)hijioda which G. C). Sars had found there, I was not

disappointed. The following list of 119 species is a good
record for a month's work. Some of these species are not

recorded from the Fiord by Sars; but he has given that

locality for 70 species which were not obtained by me, and to

these numbers must doubtless be added many of the commoner
forms of West Norway, for which Sars in his work does not

record special habitats. It will be evident how rich the

Amphij)odal fauna of this Fiord must be, when I mention
that in Stebbing's great work on the ' Challenger ' Amphipoda
the number of described species is 294 ; but of these no less

• 'An Account of the Crustacea of Norwa}*,' vol. i. Amphipoda,
pts. 1-;10, pis i.-ccxl. (Ib9()-y4).

t It ia much to bo regretted that Signor Delia Valle has added to his

work synonjiuy of Arctic species, with which he was not familiar. With
respect to these much confusion has been iiitrotlueed by the lumping
together of widely distinct species under a single name. No naturalist

who waspracticallyacciuainted with the species, or, at any rate, had studied

them in life, could havo thus treated them.
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than 93 are oceanic species of the tribe Hyperidea ; that the

total number procured by the ' Voringen ' Expedition during

three summers' work was 149*; that the Amphipods of the
* "NVillcm Barents' Expedition, 1878-84, were 73 t; those of

the ' Dijmphna ' Expedition 41 |. ]\Ioreover, the total known
Ampliipods of Greenland are 151 § ; of Denmark 122 ||; of

the British Isles about 236 ; of the Mediterranean 143^.
Sars's admirable and complete work proves how extremely

rich the Norwegian seas are in Amphipoda ; and the fact that

I only found one undescribed species testifies to the thorough-

ness of his examination of the fauna.

63. Hyale Nilssoni^ Eathke.

Rodberg, 3-5 fathoms.

Surely this is H. pontica of Rathke. That author's figure

in ' Beitrag zur Fauna der Krym ' closely agrees with

H. missoni of the same author's ' Beitriige zur Fauna Nor-

wegens,' with one important exception. The last uropods of

H. pontica are figured and described as two-branched ; but

there would seem to have been some mistake here, since no

allied form has such uropods. Delia Valle unites the two

species ; but then his figure (pi. xvi. fig. 5) of the second

gnathopod of male, which gives a pyriforra hand, with very

oblique palm, does not agree with that organ in U. pontica

as figured by Eathke, which is indistinguishable from the

same organ in H. Nilssoni, Rathke. Heller** gave ten Adriatic

species of this genus, the whole of which Delia Valle includes

under IJ. Prevostii^ M.-Edwards (nee Eathke).

* ' Norwegian Nortb-Atlantic Expedition, 1876-78 :

' Zoology, Crus-

tacea, G. (). Sars.

t " Die zooJogiechen Ergebnisse inl878 und 1879des ' Willem Barents'"

CTsiederl. Archiv fiir Zool. Supp. Band, 1881-2) ;
' Die Crustaceen,' Dr. P.

P. C. Hoek ; and the Ampbipoda, " Voyages ' Willem Barents,' 1880-84,"

by Eev. T. R. R. Stebbing (Bijdr. Dierk. 1894).

X 11. J. Hansen, ' Dijmphna-Togtets zoologisk-botaniske Udbytte,

1887 : Krebsdyr.'

§ H. J. Hansen, " Over^igt over det vestlige Gronlands Fauna af

malakostrake Havkrebsdj-r" (Vidensk. Middel. fra den naturh. Foren. i

Kjiibh. 1887).

II
Fr. Meinert, " Crust. Isop., Amphip., et Decap. Danise " (Naturbist.

Tid.ssk.3 R. xi. B., 1877, and xii. B., 1880) ; Fr. Meinert, Det Vidensk.

Udbytte af ' Haucbs ' Togter, Crustacea Malacostraca, 1890. I bave pre-

viously in tbese notes (vol. xiii. p. 268) given tbe number of Danish
Amphipods as 113, which is tbe number in tbe last of tlie three memoirs
here quoted ; I have here added some additional species mentioned in

tbe two former.

51 Delia Valle and Mayer.
•* C. HeUer, ' Beit, zurnaheren Kenntniss der Amphipoden des Adriat-

ischen Meeres,' 1866.
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Under the last-mentioned name Delia Valle also includes

//. Lulhockinna, G. 0. Sars, while //. Luhbockianaoi Hrltish

autliors he retains as a distinct species; but //. Luhbockidna^

G, O. Sars, is undoubtedly the same as that of Jiritisli authors,

while tiie species described as //. Luhbockiana by the Italian

author would seem to be something diflerent, inasmuch as he

could not in the large figure he gives have omitted to draw
the remarkable serrated spines of the propodus of the peraeo-

pods. These spines have been figured by Bate, Stebbing, and
kSars.

64. Acidostoma obesum, Bate.

Riidberg, 20-40 fathoms.

65. Ichnopus spi'nicoi'ni'sj Boeck.

Rodberg, 150 fathoms.

Delia Valle makes -this, as well as /. affinis and /. calceolua

of Heller, synonyms of /. taurus, A. Costa. With regard

to /. calceolutf he is probably right, but specimens of

Heller's /. affim's, kindly given me by that autlior, agree with

/. taunts, and these forms are markedly distinct from /. spi'ni-

cornis in the much more slender antennules and antennae and

in the absence in these of calceola in the female, as well as

the character of the nail of the second gnathopod (see Heller,

fig. 22, and Delia Valle, fig. 12). Sars makes /. calceolus of

Heller the male of/, sjjinicorm's ; and Heller's figure of the

first gnathopod of /. calceolus does not agree with that limb

in 7. taurus, moreover the diflferences illustrated in Delia

Valle's figs. 12 and 13 look something more than varietal.

Sars has not noticed the peculiar modification of the second

uropod in the male of /. sphiicornis, which corresponds to

that figured by Delia Valle (pi. xxvii. fig. 2) as found in

I. taurus, and which occurs also in some other species, for

example in the male of the genus Tn'pkosites (see Sars,

pi. xxix. fig. 1, up.^).

66. Ambasia Danielsseni, Boeck.

Rodberg, 100-300 fathoms.

67. Aristias neglectus, Hansen.

1872. Aristiat tumidut, Boeck (nee Kroyer), Skand. og Arkt. Amphip.
p. 148, pi. iii. fi-,'. 4.

1887. Aristias neglecttif, IIan.sen, Oversig^ GrunlancU Amphip. Malakos.

Hafskrebsdyr, p. Hi, pi. ii. ti<;s. 3-3 i.

1890. Aristias Aiuloiiinianua, (J. O. iSars, Crust. Norway, Arapbipoda,

p. 48, pi. xvii. fifr. li (iifc Lysianassa Audouiniana, l?ate).

18U3. Ariitias neglcctus, Delia \'alle, /. c. p. &44, pi. vi. tig. 9, pi. xxvi.

6g.s. lG-31.
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Rodberg, one specimen in 40 and a second in 250-300
fathoms ; also at Trondhjem.

I have specimens of this species from Shetland and Sleat

Sound, Skye, and procured it at Naples in 1887.

j4ristias tumi'dus, Kroyer, seems to be confined to the

Arctic regions ; the specimens in my collection are from

Greenland {Hansen) and Spitsbergen {LovSn).

68. Perrierella Audoutm'ana, Bate.

1855. Lj/sinnassa Audouiniana, Bate, Brit. Assoc. Rep. p. 58; Bate
and Westwood, Brit. Se.«sile-eyed Crust. toI. i. p. 79 (necauct. plur.).

1890. Aristias Aitdouinianus, Meinert, Vidensk. Udbytte ' Hauchs

'

Totter, Crust. Malac. p. 15:3, pi. i. figs. 1-6.

1802. PerriereUa crassipes, Chevreux and Bouvier, Bull. Soc. Zool.

France, vol. xvii. p. 50.

1892. Pararistias Andouinianus, Robertson, " Amphip. and Isop. Firth

of Clyde," Trans. Nat. Hist. Soc. Glasgow, vol. iii. p. 201.

1893. Perrierella Audouiniana, J. Bonnier, Amphip. der Boulonnais,

Art. iii., Bull. sci. de France et Belgique, vol. xxiv. p. 175, pi. v.

figs. 1-10.

A single specimen, agreeing on dissection in all points with

Bonnier's excellent figures, Laminarian zone, Rodberg.

It will be seen that much has been written lately on the

disputed Lysianassa Audouiniana^ Bate ; and it has now
been satisfactorily shown that PerriereUa is that species, a

conclusion confirmed by the examination of the type specimen

in the British Museum by Mr. A. 0. Walker. But Bate,

like others after him, confused his own species with allies.

I have a specimen of this species from Polperro, Cornwall, in

my collection which was determined by Bate as his Lysia-

nassa Audouiniana. I have also taken Perrierella at Oban
in AscidianSj a habitat which is well known as a favourite one

of Aristias neylectus. I am also indebted to the Copenhagen
Museum for a Danish example determined by Herr Meinert.

69. Callisoma Hopei, A. Costa.

185] . Callisoma Hopei, A. Costa, in Hope, Cat. Crost. Ital. p. 44, and
plate, fig. 2 ; id. Fauna del Reg. di Nap. Crost. p. 5, pi. viii. bis,

fig. 1.

1857. i^colepec/ieirus crenatus, Bate, Ann. & Mag. Nat. Hist. ser. 2,

vol. xix. p. 138.

1890. Callisoma crenata, G. 0. Sars, Crust. Norwav Amphip. pi. xix.

fig. 1.

1893. Callisoma Hopei, Delia Valle, /. c. p. 839, pi. vi. fig. 11, pi. xvi.

figs. 1-15.

Rodberg, 40-100 fathoms.

The North-European ibrm is identical with the Mediter-

ranean species described by A. Costa. I have examined
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specimens from Naples : the carpus of first gnathopods is

lonp:er in proportion to the hand and the telson to the last

uropods than figured by Delia Vallc, at least in the specimens

which I have examined.

70. llippomedon denticulatus^ Bate.

Trondhjem, 20-40 fathoms.

71. Orchomene serratuSj Boeck.

Kodberg, 40-300 fathoms.

72. Orchomene cri'spatus, Goes.

Rodberg, 150-300 fathoms.

73. Orchomenella ptnguisy Boeck.

One specimen, Trondhjem, 20-40 fathoms.

74. Trt'phosa H'6ringu\ Boeck.

Two specimens, off Trondhjem, 150 fathoms.

75. Tn'phosa angulata^ G. 0. Sars.

One, Rodberg, in about 150 fathoms.

76. Triphosites longipes^ Bate.

= A7ionyx lonyipes, Bate, $ ,= Anoni/.v ampulla, Bate, J .

Trondhjem and Rodberg, 20-150 fathoms.

77. Anonyx nttgax, Phipps.

Common in the Laminarian zone, but the specimens all

small.

78. Ilaplonyx similis, G. O. Sars.

Rodberg, in 150 fathoms.

79. Ilaplonyx albidus, G. O. Sars.

Rodberg, 250-300 fathoms.

80. Ilaplonyx cceculus, G. O. Sars.

This sj)ecies is, as yet, only known from the Trondhjem
Fiord ; the two type specimens from which the species was
described by Sars were taken in about 150 fathoms at Lex-
vigen (as Sars spells it, or Leusvikeu, as it is spelt in the
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chart) ; and I dredged also two specimens off Rodberg, in

250-300 fathoms, the latter spot being only a few miles from
Sars's locality. II. avculus is distinguished by its want of

eyes, the acutely produced lateral angles of the head, the

produced lower hind margin of the third segment of the pleon,

and the slender second gnathopods
; but the peculiarity which

at once attracted my notice as belonging to a species new to

me consisted in the very slender nails of the pergeopods, which
recalled those of Tnjj/iosites longipes.

81. Uroihoe norvegica^ Boeck.

In various dredgings down to 150 fathoms. I employ
this name as certainly correct when applied to this form
without expressing any opinion as to the British species,

with which it must be synonymized, because I have not

again carefully examined the latter since the publication of

Stebbing's memoir on the genus. Delia Valle has united the

whole of the northern forms, including U. ahhreviata., G. O.
Sars, together with Egidia pulcliella, A. Costa, and U. Pouchetiy

Chevreaux, under the name Urothoe irrostrata, Dana; and
he maintains that marked differences occur in the third pergeo-

pod of the two sexes {cf. his pi. xxxvi. figs. 14, 15). Now
specific characters have been drawn partially from the

different structure of this limb. The point therefore is of

consequence, for Sars shows that the form of this limb is

not affected by sex in the case of U. norvegica. Stebbing's

elaborate memoir on this genus in Trans. Zool. Soc. vol. xiii.

p. 1, should be consulted.

82. Argissa hamatipes^ Norman.

1869. Sp-rho'e hamatipes, Norman, " Last Report Shetland Dredging,"
Brit. Assoc. Keport, 1868, p. 279.

1870. Aryissa typica, A. Boeck, Crust. Amphip. bor. et arct., Videusk.

Selsk. Forbaud. p. 45.

A glance at the very peculiar little hook-formed last joints

of the peraiopods at once suffices to distinguish this species

from all others known to me. A single specimen, Trondhjem,

between Monkholmen and the shore.

83. LepiopJioxus falcatus^ G. O. Sars.

Rodberg, among the mud at the bottom of the Fiord in

250-300 fathoms.

84. Harjnnia neglecta, G. 0. Sars.

= Phoxus plumosiis, Bate (nee Kroyer),= //. antennaria, Meinert, c^'.

Trondhjem and Rodberg, 20-40 fathoms. This is our
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common British species, and it reaches the Mediterranean,

whence I have received specimens from Delhi Valle, who
records it under this name.

85. Ilarpinia pectinnta^ G. 0. Sars.

Eiidberg, 2.30-300 lathoras.

86. Ilarpinia truncata, G. O. Sars.

F'ive specimens, Rodberg, 250-300 fathoms. Sars'a

descrij)tion was drawn up from two specimens also taken in

the Troudhjem Fiord, which is as yet the only recorded

habitat.

87. Ilarpinia crenulata, Boeck.

Trondhjem and Rodberg, 20-300 fathoms.

88. Harpinia Icevisj G. O. Sars.

Two examples, Trondhjem, in 20-40 fathoms.

89. Ampelisca typica, Bate.

= A. Gaimardi, B. & W. (nee Krciyer).

Trondhjem, between Monkholmen and the land. Delia
Valle's description and figures clearly show that the Araneops
brevicornisj A.Costa, 1853, and Ampelisca Immgata, Lilljeborg,

1855, are the same species ; and tliis I have confirmed by
comparison of specimens, and the latter specific name must
therefore give way to the former, of wiiich another synonym
is A. Belliana, Bate. But when Delia Valle proceeds further

to make Teiromatus iyjnciis, Bate, and A. gibhoj G. O. Sars,

also synonyms of ^. brevicornis^ I am at a loss to understand
on what grounds he has arrived at such a conclusion.

90. Ampelisca assiniilis, Boeck.

Trondhjem, two or three specimens in shallow water.

91. Anjpelisca f/ibba, G. O. Sars.

Kodberg, 150-300 fathoms, frequent.

92. Ampelisca viacrocephala^ Lilljeborg.

Trondhjem, 20-40 fathoms ; also at Rodberg.

93. Ampelisca odonioplax, G. O. Sars.

Numerous specimens, Rodberg, 100-300 fathoms.
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Delia Valle unites this with A. Eschrickti, but I find not

the slifjhtest difficulty in distinguishing them. The pro-

nounced character of the tooth of the anterior epimera is one
well-marked distinction ; and under the microscope it is seen

that the ])ropodos of the penultimate perajopod has not the

lobe projecting beyond the base of the nail, which is so dis-

tinctive a mark in A. Eschrichti (see Sars, 1. c. pi. Ixi. fig. 1,

p.^) ;
and the carpus of the last perajopod is quite different

in form and spi nation. In A. Eschrichti the front side of this

carpus is furnished with a little lobe bearing two spines,

while in A. odontoplax^ though there are two spines, there is

no lobe. This may seem a trifle, but when fiimiliar with
species it is generally by some microscopic " trifle " on a part

easily seen that I am in the habit of identifying them ; and
the structure of the carpus of the last peraopods in this

species at once separates it from all known allies.

94. Ampelisca cequicornis, Bruzelius.

Eodberg, 10-150 fathoms.

95. Ampelisca pusilla^ G. O. Sars.

Two specimens, Eodberg, one in 150, the other in 250-300
fathoms.

96. Byhlis Gaimardi, Kroyer (nee A. Oaimardi^ B. & W.).

Eodberg, 250-300 fathoms.

97. TIaploops setosa, Boeck,

Eodberg, 100-300 fathoms.

98. Stegocephalus inflatus^ Kroyer.

= Stegocephalus injlatus^ Boeck &:c. (nee Phipps).

Eodberg, among Corals and Alcyonarians on the precipices,

in about 150 fathoms.

99. Stegocephalus simiUs^ G. 0. Sars.

Eare, with the last.

100. Andania abyssi, G. O. Sars.

Eodberg and Trondhjem, in 150-300 fathoms.

101. Stegocephaloides christianiensis, Boeck.

Trondhjem, 20-40 fathoms ; Eodberg, 250-300 fathoms.
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102. Andantella pectinata, G. 0. Sars.

One sjx'cimcn only of this little species, taken at Rodberg
in 3-10 fathoms. It is easily distinguished by the pectinated

fingers of the gnathopods.

103. Astyra abi/ssi, Boeck.

Three specimens, Rodberg, 250-300 fathoms.

104. A mphilochus manudens^ Bate.

In 40 to about 200 fathoms, Rodberg.

105. Giiana Sarsi'i, Boeck.

A single specimen, taken in the tow-net at Trondhjem.

106. Gitana rostrata^ Boeck.

Rodberg, 250-300 fathoms.

107. Stenothoe megacheir^ G. 0. Sars.

In 40-300 fathoms, Rodberg ; chiefly, as G. 0. Sars ob-
served in the same locality, among the coral Lophohelia
prolijera.

108. ProhoUum calcaratum, G. 0. Sars.

One male, Rodberg, in 250-300 fathoms.

109. VrohoUum gregarium^ G. O. Sars.

Two only, Rodberg,

110. Leucotho'e spinicarpoy Abildgaard.

= Leucothoe aHiculosa, B. & W.

Common.

111. Monoculodes boreah's, Boeck.

Only two specimens, in 40-100 fathoms. In Finmark I

have taken it abundantly at Vadso and in the Sydvaranger
Fiords. Delia Vallc has united under the name CEdiceroa

nid/i/afus, Packard, no less than seven of the species described

in Sars's work, and also M. sinijilcr, Hansen. This genus
seems to attain its maximum development in tiie Norwegian
and Finniarckian fiords, the muddy still bottom and great

range of depth being suitable for their delicate structure. I

am not personally acquainted with M. simplex^ Hansen
; but

of the distinctness of the several sj)ecies in Sars's work I am
fully satisfied.
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112. Motioculodes norvegicus, Boeok.

Trondlijera and Rodberg, in 20-40 fathoms.

113. MonoGulodes suhnudus, Norman.

1889. Monocuhdes siibnndits, Norman, Ann. & Mag. Nat. Hist. ser. 6,

vol. iii. p. 450, pi. xviii. iig. 11, and pi. xix. figs. 6-10.

1802. Monoculodes falcatus, G. O. Sars, I. c. p. 302, pi. cvii. fig. 2.

Three specimens, Rodberg, 150 fathoms.

114. Perioculodes longimanuSj Bate and Westwood.

= Monoculodes longhnanus, B. Sc W.,= .V. Grubei, lioeck,=M. aqui-

nuimis (Norman, MS.), Robertson,= J/, longimanus, Norman, Ann. &
Mag. Nat. Hist. ser. (3, vol. iii. p. 451, pi. xx. figs. (3-9.

Rodberg, Laminarian zone.

115. Synchelidium haplocheJes^ Grube,

= Kroyeria haplocheles, Grube,= Kroi/era brevicarpa, B. &W.,= Kroyera

haplocheles, Delia \Si\[&, = Synchelidium hrevicnrpum, G. 0. Sars (nee

Pontocrates haplocheles, Boeck, nee Synchelidium haplocheles, G. 0.

Bars).

Several specimens, taken at Rodberg in 20-40 fathoms.

This is the species which has been known in Britain as

Kroyera hrevicarpa, B. & W. In 1887 I procured a Synche-

lidium in some numbers while at Naples which corresponds

in all respects of colour and structure with Bate and West-
wood's species, and which would appear to be the true Kroyera

haplocheles of Grube.

116. Synchelidium tenuimanum, nov. nora.

= Pontocrates haplocheles, Jioeck,= Synchelidium haplocheles, G. 0.

Sars (nee Kroyera haploclieles of Grube and Delia Valle).

Three or four specimens at Rodberg, in 250 fathoms.

117. Synchelidium intermedium, G. O. Sars.

In 150 fathoms, Rodberg, three examples.

118. (Ediceropsis brevicornis, Lilljeborg.

Trondhjem, 150 fathoms.

119. Halimedon Miilleri, Boeck.

= Westwoodilla ccscula. Bate, = WestwoodiUa hyalina, Bate, = CEdiceros

parvimanus. Bate.

Trondhjem and Rodberg, 20-70 fathoms.
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120. HaUmedon acutifrons, G. O. Sars.

Tiondhjem and llodberg, 40-150 fatlioras.

121. Bathymedon JongimanuSj Boeck.

Trondhjem and Rodbcrg, 150-300 fathoms.

122. Aceros j^Iii/Uoui/a^, ^I. Sars.

Trondhjem and Rodberg, 150-300 fatlioms. About fifty

specimens, all young. Sars writes :
—" Move generally only

young sijccimens are met with during the sunmier months.

Mr. Schneider, who has recently publisiied a most interesting

paper on the biological relations of the Amphipoda, therefore

opines that this form has only an annual existence, and that

its breeding is restricted to the early spring, an opinion that

is quite contirmed by my own observations."

123. ParanijJntJioe puIchcUa, Kroyer.

= P(irampJtithoe euacantha, G. 0. Sars (variety).

Among deep-sea corals and Alcyonarians, precipices at

Rodberg. Hansen and Sars have pointed out that, though
Boeck's description of Pteustes jndcheUus is referable to this

species, his figures represent an allied species named by the

former author P. Boeclcii.

124. Parampldthoe assimilisy G. O. Sars.

Off Trondhjem, in 150 fathoms; two specimens only.

125. Stenopleustes Malmgrent, Boeck.

A single specimen, Rodberg, 150 fathoms.

126. Stenopleustes nodifer, G. O. Sars.

Rodberg, 40-150 fathoms.

127. Parapleicstes lati'pes, M. Sars.

= Calliope Ossiani and C FiivjalU, Bale.

A single adult specimen, Rodberg.

128. Epimeria cornigera, Fabricius.

= Epimeria tricristata, A. Costa,=Acanthonotus Oweni, Bate,

On the precipices at Rodberg, among deep-sea corals.

129. Epimeria tuberculata, G. O. Sars.

With the last, and, when alive, distinguishable at a glance
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by its different colouring without examination of its specific

characters witli a lens.

130. Epimeria parasitica^ M. Sars.

A single specimen at Trondhjem, in deep water.

131. Iphimedia ohesa^ Rathke.

Abundant both at Trondhjem and Rodberg in shallow

water.

132. Laphystiopsis planifrons^ G. 0. Sars.

I was not a little pleased to meet with three specimens,

of which two were young, of this remarkable Araphipod, with

its Flati/pus-Yike, broad, vertically depressed, and flattened

rostrum, in 150 fathoms at Rodberg.

133. Syrrhoe crenulataj Goes.

Only one young specimen, taken at tl)e bottom of the

fiord, Rodberg.

134. Bruzelia typica^ Boeck.

Rodberg, 125 fathoms; two examples.

135. Pardalisca tenuipes^ G. O. Sars.

Two specimens, Rodberg, in 150-300 fathoms.

136. Pardalisca abyssi, Boeck.

Rodberg, 150-300 fathoms ; a few specimens.

137. Nicippe tumida, Bruzelius.

Trondhjem, in 150 fathoms.

138. Halice abyssi, Boeck.

= Halice grandicomis, Boeck, cJ

.

A single specimen, 250-300 fathoms, Rodberg.

139. Eusirus propinquuSy G. 0. Sars.

Rodberg, in greatest depths ; two specimens.

140. Eusirus leptocarpuSj G. 0. Sars.

In the same locality as the last, though in a different

dredging
; one only.
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141. lihachotropis macropus, G. O. Sars.

Riidberg, in 250-300 fathoms.

142. Rhachotropis tumiJa, G. O. Sars.

ROdberg, four specimens.

143. Rhachotropis Ieiicoj)hthahna, G. O. Sars.

Rodberg, 250-300 fatlioms ; more numerous than the two
preceding.

144. Halivages fulvocinctusy M. Sars.

=.Phprum tria(sp!», Stimpson.

Trondlijem and Rodberg, shallow water.

145. Apherusa bispinosa, Bate.

= Ati/lus bispinosus, Bate.

Trondhjem, 5-10 fathoms.

146. CalUopius Rathheij Zaddach.

= Calliope ffrandoculiSf Bate, cf

.

Trondhjem, 3 fothoms.

147. Laothoe Meinerti, Boeck.

Two specimens, Trondhjem, 150 fathoms. This species is

remarkable on account of the immense size of the projecting

buccal mass and the conspicuous character of the serrated

edge of the great masticatory lobes of the maxillipeds.

148. Amphithopais longicaudata, Boeck.

Rare, Rodberg, 150 fathoms.

149. Leptamphopus lonjimanus, Boeck.

A single specimen, Rodberg, 250-300 fathoms.

150. Paratylus vedlomcnsis^ Bate.

szDerajnuw irdlomensis, Bate.

Rodberg, 5 fathoms.

151. Dexamine then, Boeck.

= Dexamine tenuicornia, Bate.

Rodberg, 5-10 fathoms.

Ann. cC' Mog. N. Hist. Ser. G. Vol. xv. 34
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152. Melphidippa spinosaj Goes.

Two quite young specimens, Rodberg, 40-100 fathoms.

153. AviatJiilla homari^ Fabvicius.

= Amathilla Sahini, B. & VV.

Rodberg, 3 fathoms.

154. Gammarus locusla, Linne.

Larainarian zone.

155. Melita dentata, Kroyer.

= Gcnntnarus purpiiratus, Stimpson.

Rodberg, 5-10 fathoms.

156. Eriopisa elongata, Bruzelius.

Not rare in the greatest depths.

157. Cheirocratus Sundevalli, Rathke.

Trondhjem and Rodberg, 20-70 fatlioms.

158. LiUjehorgia pallida. Bate.

Trondhjem and Rodberg, 10-150 fathoms.

159. LiUjehorgia JissicornisJ M. Sars.

Rodberg, 100-150 fathoms.

160. Autonoe megacheir, G. O. Sars.

188o. Autonoe megacheir, G. O. Sars, Den Norske Nordhavs-Exped.
1876-1878, Crustacea, p. 203, pi. xvi. fig. 7,

Rodberg, 250-300 fathoms.

161. Autonoe longipes, Lilljeborg.

Trondhjem, in 150 fathoms.

162. Protomedeia fasciataj Kroyer.

20-40 fathoms.

163. Megamphopus cornutus, Norman.

1869. Me(/a7nphopu8 cormitus,'Norma,n, "Last Report Dredging Shet-
land," Brit. Assoc. Rep. for 1868, p. 282.

1870. Protomedeia lowjimana, Boeck, Crust. AmpLip. bor. et arct.

p. 160; Skand. og Arkt. Amphip. 1872, p. 278, pi. xxv. fig. 4,
pi. xxix. fig. 5.
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1878. PodoceropsiA intermedia, Stebbing, Ann. & Mag. Nat. Hist. ser. 5,

vol. ii. p. 307, pi. XV. tigs. Sa-f.

Tioiullijem, 5 fatlioms.

I Iiave .spccimeii.s of this .species from Shetland (the type, a

full-fj^rown male) ; off Cumbrae, 20-25 fathoms, taken in

company with Mr. D. Robertson, who has recorded this

species under two of the foregoing names ; and from Lofoten

Islands {G. 0. Sam).

164. Podoceropsxs SophicB, Boeck.

=Namia tuberculosa, Bate.

Trondhjem, 20-40 fathoms.

165. Amphitho'e rubricataj Mont.

= Amphithoe lUtorina, Bate, = A. podoceroidrs, Rathke.

Tide-marks to 10 fathoms.

166. Ischt/rocerus anguipes, Kroyer.

Specimens of this species occurred, including adult males,

with the characteristic arched elongated hand of the second

gnathopods.

167. Ischf/rocenis minutus (Lilljeborg).

= Pudocerua isopus, Walker.

This so-called species was more abundant than the last;

but I am not satisfied of its distinctness. I. anguipes attains

a much greater size in Spitsbergen than it does in Norway.
In rock-pools and shallow water in Norway, I, like Sars, iiave

found /. minutus to be abundant, and, thougli small, the

individuals are sexually mature ; but that is no proof that

they have attained their full growth. In the British Isles,

whence I have it from Shetland, Oban, Aberdeen coast,

and Cullercoats, Northumberland, in which places I have

myself found it, and also from Colwyn Bay, North Wales,
received as Podocerus isopus from Mr. A. O. Walker, the

examples are still smaller. The form of the second gnathopod

of the tully mature male is not materially different in the

two so-called species, the arched form being peculiar to that

age, and the number of teeth-processes on the upperside of

the last uropods I find in different specimens to range from

two to five ; and all the characteristics of the larger form

appear to me to be reconcilable with considerations of growth
and size. I should be satisfied of their distinctness had I

been able to find the arched gnathopod of male in very young
34*



492 Rev, Canon Norman

—

A Month on

specimens ; but the whole series appear to point to a process

of gradual development of that organ with increasing size.

168. Ischyrocerus megacheir^ G. O. Sars.

Rodberg, 40-150 fatlioms ; several specimens.

j\Iay at once be recognized by examination of some very

small and microscopic peculiarities: 1st by the uncinate

ramus of the last uropod having four (three to five, four more
commonly) tooth-like serrations on the margin ; 2nd, by the

dactyli of the hinder perseopods being very minutely serru-

lated on the anterior two thirds of their length.

1G9. Corophium grossipes, Linne.

= Omscus vohdator, 0. F. Mull.,= Gammarus longiconiis, Fabr.

Between tide-marks at Trondhjem, near the mouth of the

Nidd.

170. Corophium affine, Bruzelius.

1869. Corophium tenuicorne, Norman, " Last Report Shetland Dredg-
ng," Brit. Assoc. Rep. for 1868, p. 286.

30-40 fathoms.

In Britain I have found this species in St. Magnus Bay,
Shetland, in Loch Fyne, and at Cumbrae in tlie Firth of

Clyde.

171. Corophium crassicorne, Bruzelius.

= Corophium spinicorne, Bate, $ .

Trondhjem, in 5-10 fathoms.

172. Neohela rnonstrosa^ Boeck.

An imperfect specimen of this rare and remarkable Am-
phipod taken in 150 fathoms at Rodberg.

The species was described from an imperfect specimen
taken in the Christiania Fiord ; a perfect specimen was taken
by the Norwegian North-Atlantic Expedition in the Porsanger
Fiord, Finmark, in 127 fathoms ; these are the only recorded
occurrences of the species on the Norwegian coast. By the
expedition just mentioned mutilated examples were dredged
to the north of Finmark, to the north of Faroe, and to the
west of Spitsbergen, down to a depth of 1215 fathoms; a
male and female have been recorded by Hansen from Green-
land

; and it is probable that tiie Neohela phasma, S. I.

Smith, of which the type was taken off the N.E. American
coast in 372 fathoms, is the same species, since Smith's
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observations on tlic gniithopods exactly apply to my own
spoclnicn. Although nunierically so scarce, and from its

very i^K-ndcr body and linib.s so ditlicult to jtrocure in a perfect

condition, Seohela monstrosa is thus seen to have a wide
geographical range.

The name given by Boeck to the genus Hela being pre-

occupied, 8. I. Smith ciianged it to Neoheln; but Sars, by a

htp.sns />*>nn(v, gave it in his * Oversigt af Norges Crustaceer
'

as " JJe/clht, Smith."

173. Dulichia porrechi, Bate.

Riidherg, in shallow water ; females only.

174. Dulichia falcatOf Bate.

Kodberg, Laminarian zone.

175. Dulichia nordlandica, Boeck.

Rodberg, females otdy.

176. Dulichia Normani, G. 0. Sars, MS.

Rodberg, females only.

Finding difficulty in naming some of the females of Du-
lichia, 1 sent them to Professor G. O. Sars, who kindly

determined them for me. One species was new to him, and

will be described in the Supplement to his work, now being

published, under the above name, which he has given me for

use in this report.

177. Lcetmatophilus armatus, Norman.

1800. Ci/rt(iphium anitat inn, "Sommn, "Last Report Dredging Shet-

land,'" lirit. Assoc. Kop. for lbU8, p. 28-3.

1870. Lfttinatophilm spinosiasiinus, A. IJoeck, Crust. Aniphip. bor. et

arct. p. 180.

1872. Latmatophilus spinosissimus, De Skaud. og Arkt. Amphipoder,

p. 605,

Rodberg, 250-300 fathoms. The type and only British

specimen yet known was a female, and was dredged oft" the

Shetland Isles.

178. Zenodice Frauenfeldti, Boeck.

A male (quite perfect) and a female (perfect except an-

tennae), Riidberg. 'J'hc entrance of the Trondhjem Fiord is

the only habitat in which Sars has taken this rare and remark-

able species.
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179. Phtisica marina, Slabber.

= Proto pedata, Leach, 5, = 7'/'o<o Goodseri, Bate, J.

Tiondhjera and Rodberg, 10-40 fathoms.

180. jEginella spinosa, Boeck.

Rodberg, 40-70 fatlioms.

181. Cai)rella linearis, Linne.

Trondhjem, 20-40 fathoms.

[To be contiuued.]

LVIII.

—

Insects collected hy Messrs. J. J. Quelch and F.

Mc Connell on the Summit ofMount Roraima. Bj CharleS
O. Waterhouse.

So far as I am aware, no Insects have been recorded

from Mount Roraima ; any species, therefore, from this

locality would be of interest. But, as it turns out, the

few obtained with considerable difficulty by Messrs. J. J.

Quelch and F. McConnell during their visit to the summit of

this mountain in November of last year are of double interest,

as all the species are new to science.

COLEOPTERA.

Hydradephaga.
Rhantus elegans, sp. n.

Obloiigo-ovalis, sat angustus, leviter couvexus, nitidus, niger ; capite

linea transversa, altera mediana longitudinali, epistomo, ore,

antennaruraque basi flavis ; thorace lateribus flavis, linea mediana
impressa ; elytris flavis, confertim nigro-vermiculatis et guttatis,

disco fere toto nigro, sutura marginibusque angusto flavis
;
pro-

sterni processu margineque anteriori flavis ; trochanteribus rufo-

flavis.

Long. 4^, lat. 2^ lin.

Hab. Venezuela, Mount Roraima, 8500 feet.

At first glance this species is not unlike Agahus arcticus in

general form and appearance, but is a little larger and a little

less narrowed anteriorly.

The ant(?nnEe are black, with the two basal joints and the
following ones on their underside reddish yellow. The thorax
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is not mucli narrowed anteriorly (as compared with /?. exo-

htus, Sic), with a distinct imjnTssed medial line; with a (e\v

punctures near the side and alon;^ the front margin ; obscure

yellow, with a broad black stripe in the middle, widiMKid in

front and at the base, crossed in the middle by a broad trans-

verse band. Tiie elytra are yellow, irrorated with black

somewhat as in li. exoletus, but tiie black prevails to a mucli

greater extent, so that the discoidal area is almost entirely

black, leaving a narrow ^'ellow sutural line, and the yellow
marginal strijie very narrow and somewhat interrupted,

whilst the margin itself is more broadly black; the under
margins are yellow. The coxifi are marked with reddish

yellow, and the trochanters are almost entirely of this colour.

The anterior tarsi are very little incrassate, with narrow pads

;

the claws moderately long and slender, all but equal.

Tiie only species in the Museum collection which closely

resembles this is one from Taiiiti, and which I believe to be

E. debilis, Sharp ; but that differs from the present species in

being less convex, lighter in colour, with more yellow legs

and antenn£B, whilst the prosternal process is black. Both
these species appear to be allied to R. pacijicus.

Pectinicornia.

Charagmophorus, gen. nov.

Insect parallel, convex. Mentum transverse, obliquely

narrowed in front, with the angles arcuately rounded, the

front gently emarginate. Antenna as in IScortizus. Eyes
less than one-half divided by the canthus, which in the male

is flattened and projecting laterally. Prosternal process pro-

jecting backwards, gently arched. Mesosternum sloping and
slightly concave. Anterior tibiaj denticulate. Intermediate

tibiae with one small spine. Posterior tibi£B without spines.

Tarsi rather long, the first four joints with a fringe of long

hairs arising from the ajiical margin of each joint.

I think the aflinities of this genus are evidently with

Scortizus.

Charagmophorus lineatus^ sp. n.

<J. Parallehis, eat coiivcxus, nitidus. niger ; capitc pariira nitido,

longitudino fcro triple latiori, autioe arcuatim emnrginato, im-
punctato, oculorum cant ho deplanato, angulatira producto ; man-
dibulis capite duplo longiuribus. crassis, deprcssis, ad apieem
acumiiiatis incurvatis et Icvitcr rcticxis, iiitua medio dciitc sat

valido armatis, dcnte ipso tritubcrculato ; thoracc paruiu uitido,
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dorso linea nilida vix irapressa iiotato, marginibus et basi sat

crebre puiictulatis : elytris sat parallelis, singulis lineis qiiatuor

latis et marginibus crebre punctatis, interstitiis fere laevibus, niti-

dissimis.

Long. (maud, exclusis) 9, lat. 3^ lin.

Hob. Mount Roraima, 8500 feet.

The mandibles have the usual obtuse tooth at the base.

Tlie flattened expansion on the inner side is about the middle,

and is furnished with three or four tubercles or teeth on its

margin ; but the two mandibles are not quite similar. Be-

tween this expansion and the apex there is a small tubercle

and near the apex an indication of anotlier. The thorax is

slightly compressed at the sides, which are very gently

sinuate before the subbasal angle, where the thorax is

broadest. The punctured stripes on the elytra are the same
width as the shining intervals, the sutural one is lightly im-

pressed ; each puncture is furnished with a minute whitish

s-cale, but these scales are only visible in certain lights.

Serricornia.

Elateridae.

Heterocrepidius Macconnelli, sp. n.

Elongatus, angustus, nigcr, nitidus ; enpite crebre puiictato, fronte

leviter biimpressa ; tborace sat elongato, antics bene angustato,

crebre subtiliter punctato, lateribus fere rectis (laevissime bi-

sinuatis), angulis posticis carinatis ; elytris basi thorace vix

latioribus, postice gradatim angustatis, sat fortiter punctato-

striatis, interstitiis sat crebre subtiliter punctulatis, apice leviter

impresso ; tarsis apice piceo-rufis.

Long. 4, lat. I5 lin.

Ilab. Mount Roraima, 8500 feet.

This insect has very much the appearance of a very small

black Melanotus rufipes. It is clothed with nearly black

pubescence, which is very conspicuous at the margins. The
antenna are slender, the third joijit only a trifle longer than
the globose second, the terminal joints almost linear. The
epistome and front part of the head densely and finely

punctured
;
the forehead has the punctures rather larger, very

distinct, and slightly separated from each other. The eyes
project only very slightly. The thorax is considerably
narrowed from the base to the front, with the sides almost
straight ; the punctuation is fine, finer than on the forehead,

and less sharply defined, the punctures slightly separated
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from eacli otlicv, becoming ratlier indistinct towards the hind

an^'lfs. 'J'lic elytra arc very gradually narrowed posteriorly,

ratlier acute at the apex ; the punctures tonning the lines

are moderately strong, rather close together, but not equi-

distant; the interstices are very gently convex, very finely

punctured, the j)uncturcs irregular and slightly sei^arated.

r II Y T r II A A.

Cryptocephalus Quelcki, sp. n.

Ublongus, convexus, flavo-rufus, nitidus ; capita evidenter sat

crcbre punctate, inter antennas fovea transversa impressa ; an-

t-ennis tore nigris, articido basali rufo tineto ; thorace rufo crebre

punctate ; elytris liavescentibus, a^neo-viridi tinctis, sat fortiter

striato-punctiitis ; abdoniine scgmento ultimo fovea magna in-

structo pjgidioque rufcscenti, pube pallida vestitis
;

pectore

nigrescenti
; pedibus rufis ; tarsis ffineo-uigris, basi rutis.

Long. 1| lin.

JIah. Blount Koraima, 8500 feet.

This species closely resembles C. viridipennis, Suffr., from
Cuba. It is, however, rather smaller than any specimens of

that species before me ; there is a well-marked fovea between
the antenna" ; the thorax is moderately closely and distinctly

punctured, although the punctures are not sharply defined.

The scutellum is long and narrow, shining, brassy black.

The elytra arc of a brassy green tint, with the j)osterior

nuirgins and apex dirty yellowish. There are lines of strong
punctures, but the punctures are somewhat unequal in size,

larger at the base than on the disk, scarcely half the size they
are in C. viridipennis, and the lines are scarcely at all im-
pressed except at the sides and apex, and consequently the

interstices are scarcely convex.

NEUROPTERA.

DON AT A.

The specimens of this order were so injured by transit as to

be unrecognizable. The fragments, however, arc evidently

those of one of the Libellulida.'. There are also larvai of one
of the JKschnidae.
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LTX.— Observations on the supposed Semiaquatic Phasmid,

Cotylosoma dipneusticum, W.-M. By Charles O.
Waterhouse.

In the 'Annals' for 1878
Mason called attention to a

species of Phasmidfe in the

British Museum, to which he

gave the name Cotylosoma

dipneusticum, and which he

suggests may be " modified

for an aquatic life ; for it

breathes not only in the or-

dinary fashion amongst in-

sects by means of tracheae

opening by stigmata on the

exterior of the body, but also

by the structures known as

tracheal gills," &c.

Dr. David Sharp having

recently asked me questions

about this insect, I think it

well to figure it and to call

attention to the following

facts :

—

1. So far as I am aware,

nothing is known of the

habits of this species. It may
or may not be aquatic.

2. The specimen is a dried

one, and I think Wood-
Mason in the sentence above

quoted assumes too much.
There is nothing in the form

of the lateral plates of the

metathorax to show definitely

that they are "tracheal gills,"

although I would not, on the

other hand, say that they are

not. I notice, however, that

an allied Brazilian insect

—

Prisopus phacellus—has very
similar plates, one on each

side of the insertion of the

anterior tibia. For the

the late Mr. Wood-

Cofi/losomn dipneusticum.

(I. Knee-joint of Prisopus phacellus.
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supposed ncjuiitic liabits of rn'sopus sec Ann. & Mag. Nat,
Hist. 18GG, xviii. p. 2G5.

3. In the 'Zoologist' for 18G0, p. 7141, MacGillivray
described an insect from Aneiteum, New Hebrides, under the
name of Prisopus Curlotia;. Tlierc is an insect in the Museum
bearing this name from Aneiteum, which aj)pear3 to be cor-

rectly named, but it has five lamclliform plates at the sides of

the mctathorax, as in Cotylosonm] the ])ostcrior one, how-
ever, is not visible from above, so that MacGillivray may
liave overlooked this when he gave the number as four.

C'oti/Iosoma is evidently very closely allied to MacGillivray's
insect, which ought not to be placed in the American genus
PrisojHis.

4. Cotylosnina is from Taviuni, Fiji Islands ; not Borneo,
as stated in Wood-Mason's remarks.

It is not my purpose to characterize Cotylosoma dipneusti-

aivi ; in fact it scarcely needs more than the figure.

LX.

—

Notes, Morphological and Systematic, on the Madre-
porarian Genus Turbinaria. By H. M. BERNARD, M.A.
Cantab., F.L.S., F.Z.S.

[Plates XIX. & XX.]

Having been engaged for the last eight months in studying

and arranging the Turbinarians in the Natural History

Museum, I propose to give a short abstract of some of the

more interesting results obtained.

The task has been one of very great difficulty, and I am
deeply indebted to the constant consideration and sympathetic

advice accorded tome during my work by Dr. Gunther, F.R.S.,

to whose kindness I owe my access to the specimens in the

collection ; without such encouragement I should hardly iiave

had the fortitude to proceed, in face of the apparent impossi-

bility of ever being able to arrive at a satisfactory system of

classification. The nature of some of these difficulties I

propose now to describe. I take this opportunity also of

thanking Prof. Jeffrey Bell, who has the more immediate
charge of the corals in the National Collection, for much
assistance, advice, and friendly criticism, which has often

been of great value to me.

Without going into the history of the genus, I may briefly

8ay that the 'J'urbinarians, according to the classification of

Milne-Edwards in * Lcs Coralliaires ' (which classification



500 Mr. II. y\. Bernard on the

lias not been revised in this respect), are the principal genus

of the Madreporavian subfamily Turbinariinse. This sub-

family is distinguished by the following ciiaracters :—Growth
always by gemmation; coenenchyma abundant, always distinct

from the mural tissue, spongy and reticulated ; at least

six principal septa, equally developed. Of the five genera of

the Turbinariinaj three are fossil, leaving two

—

Turhinaria

and Astrceopora—the chief distinction between which is the

absence of a columella in the latter.

As compared with the subfamily Madreporinje, containing

the single genus Madrepora, the fundamental distinctions

given are : in Aladrejwra the coenenchyma is only slightly,

or not at all, distinct from the mural tissue, which is very

porous, and the chambers are divided by the directive septa.

My work on the Turbinarians has convinced me that this

arrangement is entirely artificial and that it does not accord

with the facts. One of these assumed distinctions does not

exist, while the most fundamental difference, viz. the methods

of budding, is entirely ignored.

It is true that in the introduction to the ' Coralliaires

'

(p. 35) the method of budding of Turbinarians is referred

to ; but it is nowhere used in the purely systematic part as

a character even of the slightest value.

This abandonment of what appears to me to be the most

fundamental taxonomic character of the genus was a retrograde

step much to be deplored. The value of the different methods

of budding in the classification of the corals had been distinctly

laid down by Ehrenberg in 1834'^, while Dana, in 1848,

endeavoured to carry it out in detail in his magnificent attempt

to classify the zoophytes of the United States Exploring

Expedition. The practical rejection of this character by
Milne-Edwards in favour of other and more artificial distinc-

tions, whatever other consequences it may have had, has

certainly delayed the establishment of a natural system of

classification of the corals. It stands to reason that the

different methods of budding, with their far-reaching conse-

quences in bringing about the ultimate forms of the coralla,

cannot be ignored. Its value is, as I shall show, abundantly

exemplified in the case of the genus Turhinaria^ and it must

take its place side by side with other characters if the corals

are to be arranged according to the demands of the modern
theory of descent f.

* ' Korallenthiere des rothen Meeres,' Berlin.

t That there is a very general revival of the recognition of the value

of the method of budding for the classification of the corals may be

gathered from the following papers :—S. O. Kidley, ''On the Classifi-
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Earliest Cup-Stage of Turbinaria.—The corallum of the

genus Turbinaria is somewliat peculiar in the fact tliat it

typically a])pear3 in its earliest stage as a small cup. This

cup-stage is, however, generally transitory. As the edge of

the cup grows, its shape gradually changes in various ways
presently to be described. This important fact has, I believe,

never been thoroughly, if at all, recognized. The cup-shape

of the corallum was thought to be a specific* distinction, and
not wliat it really is, viz. merely a phase in the ordinary

development of the sj)ecimens of this genus. The confusion

this has caused in the arrangement of the Turbinarians may
be more easily imagined than described.

Before, however, discussing the systematic arrangement of

the genus, which must for the future be based upon this fact

—that every corallum begins typically as a cup— it will be

well to describe the method of budding to which this peculiar

method of growth is to be attributed.

The earliest development of Turbinaria I have not had
any opportunity of working out, and all my conclusions have
been drawn from an examination of the specimens in the

National Collection. Among these are a great number of

very miimte cups, ranging from 1 inch across, and standing

on stalks from 1 inch high. The stalk is always slightly

expanded wliere it adiieres to the substratum.

The Stalk and the Axial Polyp.—A cross section through

a stalk of a minute cup reveals a single rather large polyp-

cavity, surrounded by a thick spongy wall which shows an

irregular series of radiating plates (costaj) bound together by
irregular concentric synapticulaj ; near the surface the radiat-

ing plates project as the ridges which run longitudinally down
the surface of the stalk (Pl.^XlX. tig. 1).

This central polyp-cavity in the stalk is the parent polyp

of the young corallum, and the spongy coenenchyma is a

simple thickening of its walls by the outward radial growth

of costs, which at more or less regular intervals are bound
together by concentrically arranged synapticular |)lates. Sur-

rounding thecentral cavity, then, there is aseries of longitudinal

canals running parallel with the polyp-cavity. All these are

catory Value of Growth and Budding in the Madreporidne, an

a new Genus illustrntinp this Point," Ann. & Mag. Nat. Hist, vol

and on

a new Genus illustrntinp this I'oint," Ann. & iMag. JNat. Hist. vol. xiii.

(1884) ; and A. Ortniann, " Die Morphologie des Skelette.s der Stein-

korallen in Beziohung zur Kolouiebildung," Z. wi.ss. Z. Bd. 1. (ISUO).
• Ehrenberg appears to have made it a generic distinction. He re-

vived Oken'.s genus 'JKrhiuavia lor the stalked forms, and retained

Lamarck's gi nus Jirplaiiaria for e.xplanate specimens in which, if Tur-
binarians, the stalk had been <ib.>-cured.
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in open communication with one another and with the polyp-

cavity through pores.

This description disposes of Milne-Edwards's distinction

between the genera Turhinaria and Madrepora, that in the

former the coenenchyma is distinct from the mural tissue of the

polyp. The description above given would, if we allow for

the different density of the structures, apply equally well to

a section through an axial polyp of a typical Madrepore.
" Concentric circles of thin calcareous structure are seen
separated by radiating linear pillars, the circles having been
in turn outside walls and the radii either spinules or costse " *.

An interesting question arises as to whether these radiating

plates are true morphological costse, i. e. outward prolono-a-

tions of the septa. Mr. Brook f found no connexion between
the so-called costal in Madrepora and the septa; and the
same is true of the few sections of stalks which I liave been
able to examine in Turhinaria. In spite of this fact,

however, I am persuaded that primitively such a connexion
existed, and that it has been secondarily obliterated. My
chief reason for believing that it was the primitive arrange-
ment is to be found in the fact that in many Turbinarians
the septa are directly continued into the ridges of the coenen-
chyma, and that the direct connexion between the septa and
these costaj can very often be traced in the young calicles

forming along the margin of a corallum (PI. XIX. fio-. 2).
On the other hand, secondary obliteration of the connexion
when it ceased to have any special use might easily take place.

The process can, indeed, perhaps be traced as follows :

Between each pair of septa the rudiments of new cycles of
septa are in many cases visible. In those cases in which the
septa are continuous with the ridges of the coenenchyma other
ridges frequently run up to the edge of the polyp-cavity
terminating between the two septa, and are unmistakably
suggestive of a fresh cycle of septa. We thus have a great
many more radiating costge than septa abutting on the imme-
diate wall of the cavity, the crowded costte representing not
only the actually developed septa, but rudimentary cycles of
septa. If, together with this crowding of costse round the
polyp, we take into consideration the more or less accidental

variations in their thickness in the gradual process of streno-th-

ening the corallum, there is no difficulty in understandino-

how the primitive connexion between the costae and the septa

* Martin Duncan, " On the Hard Structure of some Species of Madre-
pora,'' Ann. & Mag-. Nat. Ilist. 1884, vol. xiv. p. 191.

t " The Genus Madrepora" vol. i. of the Uritish Museum Catalo"-ue of
the Madreporaria, 1898, Introd. p. 9.
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might be obliterated. It seems to me easier to believe tiiat

the costffi have secondarily lost their connexions with the septa

than that in those Turbinarians in which they are regularly

continuous the arrangement has been secondarily accjuired.

It is dilHeult to believe that it is not the primitive arrange-

ment.

77<e Buddinf) of the Axial Polyp.—The axial polyp in the

stalk of a minute Turbinarian colony buds lalevalhj^ the buds
forming a simple ring round the axial polyp. The new-

polyps radiate upwards and outwards around the axial

polyj), which either does not grow any more or else grows
very slowly. It is obvious that this single ring of daughter-
polyps, cemented together by coenenchyma, which appears to

stream down round the axial polyp, forms, togetlier with the

axial l)olyp, a stalked cup. Tiiis cup, according to the angle
the ring of buds makes with the axial polyp, and also with
the regularity of the ring, may vary considerably in shape.

It is to be noted that the budding from the axial polyp is

lateral, as in Madrepora, and not basal, as Dana, following
Ehrenberg's " Stolonformation," described. The error of
these distinguished naturalists in this respect was most natural,

and arose from the fact that they examined only sections of

fronds, not of young cups. A section of a frond alone cer-

tainly seems to show at lirst sight that the budding is basal.

This mistake led Dana to place the genus Turbinaria [Oem-
mijwra) in a different tribe from that of the genus Madrepora.
In the former the budding was thought to be basal, while in

the latter it was lateral, whereas in both cases the buddin<»-11 °
18 lateral.

Comparison between Turbinaria and ^ladrepora.— This
central parent polyp of the Turbinarians appears to me, then,

in every way comparable with an axial j)olyp of a typical

Madrepore, and the fundamental difference between the Turbi-
narians and the Madrepores is due to their different methods of
buddinc/ [cf. PI. XIX. figs. 3, 3 a).

In tlie iMadrepores the buds appear laterally on the wall of
the axial polyj), and the higher tiiis grows the more buds are
produced, till each axial polyp is thickly crowded with
daughter-polyps, radiating out from it in all directions.

Nutrient fluids stream down the channels between the costaj

forming new layers of coenenchyma round the lower portions
of the stock, which may increase in thickness so greatly as to

submerge the lower and first-formed buds. h the stem
branches, one of the buds becomes in its turn an axial polyp
and gives off buds ; otherwise the buds do not, as a rule
themselves again bud. In the Turbinarians, on the other
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hand, only one ring of lateral buds is typically produced by
the axial polyp, whicii then apjiears to cease to grow any
further, the work of building up the corallum being carried

on by the ring of buds.

If the facts justify this comparison, and I have little doubt
but that they do, it follows that the coenenchyma which streams

down round the axial polyp, thickening its walls and sub-

merging its lowest and oldest buds, is strictly homologous with

the ccenenchyma which in the Tarhinaria streams down to

thicken the wall of the axial polyp to form the stalk of the

cup and to widen its base of attachment. The structural

similarity of the two has been already noted. In Tarhinaria

the cojnenchyma connects further the ring of buds, forming
with them the wall of the cup, and ultimately the fronds

(PI. XIX, fig. 3). Mr. Brook*, led astray by the common
belief that the budding in Tarhinaria is quite distinct from
that in Madrepora, drew a distinction between the ccenen-

chyma in the two genera, which no longer holds good when
the respective methods of budding are correctly understood and
compared.

Initial Variations in the Form of the Young Cap.— If the

ring of buds rising round the axial polyp is perfectly hori-

zontal, the youngest cup is symmetrical ; but if the ring is

not horizontal, but forms a wavy line round the axial polyp,

then the cup is not symmetrical, but has a wavy edge.

Again, if the polyps grow upwards at a sharp angle, the cup
is conical or vasiform ; if they grow out at a wide angle the

cup flattens and maybe quite disk-shaped or peltate; and,

finally, if in growing outwards they bend downwards, the

everted cup may easily form a hemispherical mass, the edges

of which creej) along the substratum. All these methods of

growth take place.

Second ar^dfollowing Generations of Duds.—We may now
temporarily dismiss the axial polyp, whose further fate we
shall return to presently ; the question which concerns us is

how and when do the radiating daughter-polyps bud, in order

to extend the edge of the cup.

For clearness of description we may assume that, whereas

the axial polyp forms a complete ring of buds, each radial

polyp produces only a portion of a ring, and that on the side

turned away from the axial polyp.

The process appears, judging from a comparison of many
specimens, to be as follows :—As soon as the polyps at any
time forming the actual edge of the cup have, by outward

" Affinities of the Genus Madrej)ora^' .Toiirn. I^inn. Soc, Zool,

vol. xxiv. p. 353.
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radial growth, diverged sufficiently from their next neighbours
to admit of jjuds appearing between them, these appear, while
the j)arcnt polyps IxmuI sliarply upward towards the axis of
the cu|>. As soon as this bending is eflfecte*!, a fresli bud or

fresh buds grow out close to the b<',nd {cj: IM. XIX. figs. 3,

3i). This new generation (or incomplete ring) of buds may
remain for a time hidden in a ridge of the coenenchyma, which
then forms the edge of the cuj).

Without the bending up of the polyps as each series ceases

to form the growing edge, it is clear tliat the cup-shape could
not be maintained, the corallum would droop and curl under
on all sides. It was this more or less sudden bending up of

each polyp-cavity, with the bud starting from the bend, wjiich

led Elirenberg to describe it as stolonformation, and not
gemmation, and Dana to assert that the gemmation was
basal. The more or less sudden bendings upward of the
polyps were very naturally mistaken for the bases of the
corallites. This, however, is obviously not the case, if the

process be followed up from its starting point, viz. the budding
of the axial polyp of the stalk of the young cup.

In this way, then, by the continual addition of a fresh

series of polyps outside the one last formed, the edge of the
corallum grows outwards into an ever-expanding cup or disk.

The Flowing of the Coenenchyma and the Thickening of the

Stalk.— It is obvious that increase of size of the cup or disk

requires a stouter stalk and walls—that is, the basal region of

the cup has to be thickened. In Madrepora^ as already de-

scribed, the basal thickening of each upright branch (consisting

of an axial polyp surrounded by irregular tiers of daughter-

polyps) can often be seen to submerge the lower earlier-formed

buds (fig. 3 a). The downward streaming of the fluids can be
gathered from the longitudinal channels between the cost£E

and from the gradually increasing density of the coenen-

chyma. The same is the case with Turbinaria; while the

coenenchyma of the growing edge of the corallum is -spongy

both inside and outside of the cup, a short distance from
the edge it is furrowed by a system of channels running
downwards. The channels are separated by ridges which
are, as we have seen, the most distal edges of th(; costae. In
nearly all cases the gradual thickening of these costie can be

followed from thin echinulate ridges, not thicker than septa

near the growing margin, into dense masses in the stalk.

This downward flow of matter, however it is to be explained

physiologically, is a very striking feature in theXurbip.arians.

Within the cup it frequently fills up the bottom, often com-
pletely submeiging all the polyps which formed the cup at

Ann. <I- Mag. N. Hist. Ser. G. Vol. xv. '.],j
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its younger stages. Outside it streams down over the stalk,

not only thickening it, but expanding its base of attachment.

If the slope of the outer surface of the cup does not permit it

to run down the stalk, it may either merely thicken the

corallum under the layer of intercommunication of the polyp-

cavities, or it may even hang down like aerial rootlets

seeking to attach themselves to the substratum independently

of the original stalk.

Besides giving the corallum the necessary strength to stand

erect, this flow of matter is protective. It threatens every

parasite which endeavours to gain a foothold. The Balanids

have found it necessary to develop elaborate fringes of bayonets

to keep off the advancing tide. These are often successful on
the upper surfaces, where the flow of the coenenchyma is not

so strong ; but such defences are usually of no avail on an
under surface. A i>a/o7iMS attached to the undcrsurface is soon

engulfed by the coral-substance. In some cases, e.g. on per-

pendicular surfaces where the flow is also great, the Dalanus
manages somehow to keep itself from being submerged ; but

the efforts of the coral to get rid of the plague are evidenced by
the length of the finger-like processes, in the ends of which the

JJalani rest secure. They appear to have risen on the coenen-

chyma as it strove to surmount the edges of their bayonetted

plates *.

Factors in the Growth of the Corallum.—We have, then, a

stalked corallum, with edges standing up to form a cup, or

standing out to form a disk, or hanging down to form a hemi-
spherical mass, and we have two factors to account for the

further growth of the corallum:— (1) The typical method of

budding; (2) the flow of the material building up the coenen-

chyma, this flowing being especially marked in Turhinaria

owing to the great abundance of this tissue. Before showing
how these primitive forms of the coralla become variously

modified by these two typical elements of increase, it is

necessary to describe a third, somewhat irregular, factor, viz.

an adventitious bud-formation.

Adventitious Budding.—In nearly all Turbinarian coralla

with uneven surfaces the coenenchyma seems to accumulate in

the valleys as it does in the bottom of the early cups, sub-

* A very beautiful con-elation exists between the size of the teeth on
the plates of the Balunus and the echinulations of the coenenchj'ma. The
line echinulations in the Turbinarians are met by tine teeth on the

Ualanus ; the long echinulations of the Astreeopora are encountered by
correspondingly long bayonets on the plates of the Balanus.

While on the subject of parasitic or attached organisms, I may mention
that many infesting sponges " imitate " exactly the colour of the corallum,

and sometimes also the polyp-cavities in the size of their oscula.
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mercfinfr the polyps. In thcso cases it is not infrequent to

find such places very thickly stuilddl with minute polyps.

So numerous are tiu-y that active buiMiiis; can alone account
for them. Without havinii^ much actual information to <^ive

as to the real origin of these adventitious huds, there seems
to be little doubt that while normally the polyps of the

Turbinarian colony merely produce their sinj^le ring (axial

polyji) or portions of a rini^ (radial polyps), when submerged
by caMienchyma they may continue to put out buds. It is

true that there is evidence to show that submerged polyps, if

not too deeply covered, may break through again. But when,
for instance, the axial and earliest-formed radial polyps are

completely submerged in the bottom of the cup by an enor-

mous thickness of cocnenchyraa, which is nevertheless thickly

studded with minute buds, we can hardly escape from the

conclusion tiiat these are due to secondary buddings of the

submerged polyps. Further, some glomerate forms, which are

characterized by an enormous thickness of the coenenchyma,
show a tendency to secondary budding of the polyps, which
can be easily seen. In this connexion it is worth remarking
that the limitation of the buds to one ring or to a portion of a

ring is probably a derived condition, while the power of pro-

ducing an indefinite number of buds one above the other,

shown in Madrepora, is the more primitive. That this limita-

tion actually exists there is abundant evidence, as may be
gathered, for instance, from the very uniformity of the

earliest cup- or disk-shape of the corallum, and again from
sections of glomerate Turbinarians (fig. 7), which show enor-

mous thickening of the coinenchyma, with corresponding

lengthening of the polyp-cavities, often without any traces

of secondary budding. But that this adventitious budding
undoubtedly exists and plays a part in the ultimate forms of

the coralla, perhaps as a return to more primitive conditions,

there can be no doubt. It seems, however, to play but a

subordinate part, and in discussing the morphological basis of

the classification of the genus it may be temporarily ignored.

The two prime factors above mentioned are sufficient.

Variations in the Form of the Cup due to subsequent Growth.

—Of the three initial forms, dependent in the first place

on the angle at which the first buds leave the parent polyp

(or, ])erhaps, on the curving of the daughter-polyp outwards),

the cup-shape, the disk-shape, and the hemispherical, the first

is that most liable to great modification during the subse-

quent growth, while the last is naturally that in which form-
changes are least to be expected.

The second or disk-shape, inasmuch as it hovers on the
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borderland between convex and concave, may, according as it

is the one or the other, develop either hemispherical masses or

the ty])ical cup modifications. In the former case the disk

expands on all sides till it covers an enormous area, the centre

constantly thickening till it approaches the true glomerate

forms, without, however, being really the same ; while in the

latter its form-changes may follow, somewhat stiffly, the more
immerous and luxuriant growths of the true cups.

The instability of the cup-shape is hardly to be wondered
at. Even though the first ring of buds is horizontal and
uniform, it must obviously become increasingly improbable,

as the edge of the cup expands, that the radial polyps round
the edge should bud regularly enough and uniformly enough
to keep the cup symmetrical. Large regular cups a foot in

diameter must thus excite our admiration. There is only one
really large cup in the National Collection ; it is 16 inches

across.

A point which remains to be established by further research

is whether this persistence of the cup-shape is accidental or a

normal specific character. It is at present impossible finally to

decide this question. For the practical purposes of classifica-

tion we are, however, provisionally compelled to assume that

it is a reliable character.

In view, then, of the great improbability that the budding
round the edge should be so regular as to keep the cup
symmetrical, it is not to be wondered at that in the vast

majority of cases the young cup is sooner or later completely

obscured by the subsequent growth. The edge begins to fold

or frill in various ways ; the folding or frilling becomes more
and more complicated as it continues ; the coral-substance

continually streams downwards until the early cup is buried

up in the ever-thickening base of the enlarging corallum.

Apparent Periodicity in the Groicth.—Before describing

the subsequent forms assumed by the cup which it is so far

possible to distinguish, an apparent periodicity in the growth
requires to be mentioned. In many corals, as is well known,
the living colony, secreting the coral-substance, is progres-

sively withdrawn from the older parts of the corallum. The
process seems to be uniform and continues as long as the

stock lives. The Turbinarians apjyear to differ from this. An
old Turbinarian stock is found to consist of many apparently
distinct growths. The whole corallum appears to die down
periodically, starting into life again along its edges, where
growth had temporarily ceased. These new points of growth
are not tresh Turbinarians ; they form no stalked cups, but
they continue the growth of the old and dead stock. This
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apparent periodical growtli is specially marked in erect

fronds, because at tlie boundary line between the new and

the old a projecting ridge, studded along its edge with young
calicles, often forms a sharp contrast between the two.

This appearance, however, is, in this case at least, entirely

delusive, and is due to the occasional streaming back of coral-

substance from the living on to the dead portion of the

corallum. Fig. 4 (PI. XIX.) shows a portion of an erect frond

which has fortunately fractured through one of these apparent

border lines between new and old corallum. The growth is seen

to be ])crfectly continuous, the lower part progressively dying,

on the left face (height c) faster than on the right {d). Two
floods of coral-substance have streamed down (to a and 5),

but in neither case do they overflow the dead corallum, but

they submerge the living. Fig. 5 shows a calicle being over-

whelmed by finely reticulated ccenenchyma. A study of a

fracture passing through the edge of such an advancing flood

of ccenenchyma shows that the calicles thus overrun are able to

Mork their way again to the surface. The earlier flood marked
b was so abundant that it formed the shelf shown in the figure,

along the edge of which a number of minute calicles appear.

The origin of these calicles 1 have not made out. I suspect

they are due to the secondary budding of the submerged

calicles which failed to break through the layer of ccenen-

chyma which overwhelmed them.

The Turbinarians, then, are no exception to the rule of

progressive dying down. The gradual character of this is,

however, obscured by occasional downflowings of ccenenchyma

forming projecting ridges, which aj^pear to indicate distinct

periods of growth.

The continued downstreamings of the ccenenchyma, de-

structive as they are to the lower polyps, clearly add to the

thickness of the basal portions of the corallum as the growing

edges of the fronds rise higher and higher.

On the other hand, there are cases which can, I think, only

be explained on some theory of periodicity of growth. There

are specimens in the National Collection in which small points

of fresh growth are to be found on the edges of otherwise

dead coralla. Certain growth-forms, presently to be described,

seem to require such regular periods ; but in these cases the

new growth, without passing exactly through the early cup-

stage, repeats more or less independently the growth of the

old stock.

There is one very remarkable specimen in the National

Collection in which a new cup develops from the margin of

an old one. The old cup has, however, been turned com-



510 Mr. H. M. Bernard on (he

pletely over, with the result that its margin has curved

upwards all round, and at one point shot up to form a new
cup. ]n this case there was evidently no periodical dying

down of the first cup ; its normal course was interrupted by
an accident.

I have distinguished eight principal growth-forms among
the Turbiuarians in the National Collection. In addition to

these eight there are a few specimens whose method of growth

comes under no heading ; and, whether they be normal or

accidental, we are not in a position to decide until the collec-

tion of the Turbinarians is more complete. Each of these

eight forms requires description.

First TyjJe of Groicth : Crateriform.—This, as the name
implies, is a simple persistence of the early cup-form, not at

all or but slightly modified. As above stated, the existence

of large cups, in face of the great improbability of the budding

being sufficiently regular, compels us to attribute a classifica-

tory value to this method of growth. We cannot assume

that it is the result of mere favourable chance until by experi-

ment we have proved it. It seems further only natural that

of all the various normal growths of the Turbinarians some

species should depart less from the initial form of the corallum

than others. Be this as it may, until our knowledge of the

genus is much more extensive we have no other course open

to us than to assume the persistence of the cup-shape through-

out life to be a normal character distinguishing certain species

from the remaining members of the genus.

The group is also practically of great use, inasmuch as all

cup-shaped coralla whose subsequent method of growth is

unknown may be provisionally placed in it.

On the outside of the large cup (referred to on p. 508) at

various heights there occur several attempts to form small cups,

which are generally much distorted owing to theanglesat wliich

they project from the parent-stock. These are, I think, to

be associated with the streaming of the coral-substance. They
appear, at least in many cases, to arise where the downward
flow has been hindered by some obstacle.

Second Type of Growth: Peltate.—As above stated, the

peltate growth may continue along two distinct linesof develop-

ment, according as the early disk has the edges tending to

fold upwards or downwards. We have here then, from the

nature of the case, possibilities for great variation in growth

in one and the same species, the peltate young form standing

on the border-line between the cup and the glomerate or

ratiier the flat encrusting type of growth. It is significant that
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it is exactly in this case that the specific value of methods of

growth appears to break down, for we find specimens wliich

all apjicar to belong to one species, viz. Turbinaria pellata,

forming on the one hand enormous hemispherical masses *

and on the other hand systems of erect fronds.

Whetiier this particular " species " ought to be further

broken up according to the different methods of growth it

presents I find it very difficult to decide. Tiicre are thirty

specimens apparently belonging to it in the National Col-

lection, showing every stage of growth between the two
extremes mentioned. Taking the coraHa alone into account,

it does not seem practicable to divide them. Perhaps when
the living corals are studied, important differences which
would justify their separation may be found.

The large specimens show that as the old stocks die down
they are overrun by fresh layers of living coral. The dying
down spreads gradually over the surface, and then the dead

surface is grown over again by a fresh layer starting from
some still living portion. In this way great hemispherical

masses are produced by layer overgrowing layer. The layers

themselves, however, are not thickened. This fact distin-

guishes these often glomerate masses from the true glomerate

type of growth, in which each layer is itself enormously
thickened in the centre and forms a hemispherical mass
(PI. XIX. fig. 7).

Third Type of Groicth : Frondens.—This method of growth
seems to originate from a deep bow) -shaped cup, the margin

of which grows vertically. The constant lengthening of the

circumference by tlie formation of new buds, while the form

of the cup does not admit of any great enlargement of the

circumference, leads to the breaking- up of the margin into

lobes which roll inwards and curl round. Complicated

masses of erect fronds, some spirally coiled, may thus arise.

I understand this to be what Dana meant by " cucullately
"

folded. This grouj) is established to take Dana's species

T.frondeMs and a few specimens in the National Collection

which approach this method of growth.

In these forms accessoiy lobes seem often to spring out

from the faces of the fronds. These were either once mar-

ginal, the edge having again united, or are true accessory

outgrowths, which are perhaps to be associated with the

hindering of the downward flow of the coral-substance. lu

* Two magTiilicent specimens illustratinfr this method of growth, sent

by Mr. Saville Kent from tlie fm-at liiirrier Ret^f, are mountod in the

public p^alleries of llie Xatuitil History Museum.
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the single specimen of a new species, which I propose to call

T. auriadaris, some of the accessory lobes certainly spring

from the border-line between the living and the dead coral.

Even in some other cases, where the hindrance cannot be so

easily concluded, it is probable that it occurs.

Fourth Type of Growth : Foliate.—I propose to group under
this heading all those cases in which the edge of the cup grows
up into wavy fronds more or less erect, which may fuse irregu-

larly together in every imaginable way. The fronds may be

very deep and wide apart, or else very narrow, in which case

they are generally very closely packed. Some very remarkable

variations in their method of growth are found. In some the

under surfaces of the fronds {i. e. the surfaces without polyps)

are close together, while the spaces between the polyp-

bearing faces of the fronds are wide apart ; this is the arrange-

ment one would naturally expect to be most suitable for the

life of the polyps. There occur forms, however, in which the

polyp-bearing surfaces almost touch, and even fuse, while

the spaces between the under surfaces where there are no
polyps are wide apart. In all cases the early cup is soon
completely overgrown and obliterated.

Fifth Type of Groioth : Mesenteriform.—This name is

borrowed from Lamarck's species, T. mesenterina. The
growing margin creeps outwards more or less horizontally, or

even downwards. It is divided into lobes, which are sepa-

rated by folds bent vertically upwards {cf. diagrammatic
drawing, PI. XIX. fig. 6). These folds are grown round, and
then form open cylinders or closed knobs or finger-shaped

processes. As the corallum expands the stalk is completely
obscured, and its origin from an early cup could never have
been guessed. The method of growth is, however, fairly

uniform, and is pronounced enough to be recognized without

difficulty. There is, further, fortunately a specimen in the

Kational Collection at about the stage figured in the diagram
(fig. 6). It forms a connecting-link between the early cup
and the flat, nodulated, encrusting masses which show the
" mesenteriform " method of growth only along their ex-
panding margins.

Sixth Type of Groxoth: Tabulate.—I have adopted this

name to designate a curious method of growth by no means
infrequent. The cup evidently grows out rather flat, with
slightly curled-up edges. As it dies down a fresh layer,

appearing to start from the edge of the old, not only expands
further, but spreads back over the old, and not always in

contact with it, but arching over. An old stock thus shows
several tiers of more or less horizontal coralla, which may be
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separated by chambers or fissures. These flat coralla, seldom
nodulated, are often of p;reat thickness and strength, as indeed

their form requires. They appear very often to be semi-

circular, as if their shape were adapted to horiz;ontal growth
from a more or less vertical substratum. Such a horizontal

growth requires far greater strength than does an erect frond.

Consequently a section through such a tabulate form shows
great tliickness of the cocnenchyma both above and below the

line of intercomnmnication between the polyp-cavities. The
texture of the canenchyma is also very massive and dense.

In this case and in the next it seems to me as if we have
periodical growths, or, at any rate, such a modification of the

usual progressive dying down that it practically amounts to

periodicity.

Seventh Type of Growth : Glomerate,— I was for a long

time inclined to consider all glomerate forms as mere varieties

of other species, varieties which had become glomerate owing
to some accidental influence, perhaps of the form of the sub-

stratum ; and it is undeniable that the likeness between certain

glomerate forms and other Turbinarians found growing near

them is very great. But this resemblance admits of another

explanation, and will be referred to again. On the other

hand, if any classificatory value is to be placed upon methods
of growth, and I do not see how this can be disputed, we are

bound to look upon the glomerate type of growth as one of

the most marked and peculiar.

The coral)um expands very little superficially. The
cocnenchyma is built up, as it were, in situ. It is therefore

always irregularly reticulate—that is, it shows none of the

regular channels which indicate streamings. The consequence
is that the corallites have to lengthen enormously to keep their

apertures at the surface of the ever-thickening cocnenchyma.
The budding of the ])olyps is, however, of the usual Turbi-
narian type, as is well shown in a section revealed by a
broken specimen in the National Collection (PI. XIX. fig. 7).

Here again it appears as if we have periodical growth. A
fine specimen in the collection (fig. 8) shows three successive

growths in vertical series. It appears as if each new growth
must liave started from the highest point of the old (perhaps

from adventitious budding in the thickest part) and crept

slowly out in all directions, covering it up.

We here have an excellent illustration of the great import-
ance of recognizing clearly the essential morphology of the

Turbinarians as shown in their method of budding. The
method of budding and of growth of these glomerate Turbina-
rians is quite definite and distinct, and, in spite of tiie occa-
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sional adventitious budding, conforms to the type. And yet

these forms have been thought to represent a transition

between Turhinaria and Astrceopora, with their very different

method of budding and of growth.

Belation of Turbinaria to Astr^opora.—If there is any
connexion between Turhinaria and Astrceopora^ it is not by
way of their glomerate forms, for both genera have thin

creeping as well as solid hemispherical methods of growth.

Their affinity cannot be based upon the mere superficial

resemblance of certain specialized growths. As far as I am
at present in a position to compare them, it appears to me
that they have no immediate connexion. The budding of the

Turbinarians is probably one of the most specialized to be

found amongst Corals, and that of Astrceopora shows no resem-

blance to it. The polyp-cavities and the coenenchyma are far

simpler and more primitive in Astrceopora than they are in

Turhinaria. The costai, of which it is built up as one of its

chief elements, are in many cases simple echinulations, and

still show the primitive connexions with the septa, a con-

nexion which has apparently been secondarily lost in both

Madrepora and Turhinaria. Further, the pronounced colu-

mella of Turhinaria is not developed in Astrceopora^ although

the elements out of which it might be formed are clearly

traceable.

In view, then, of these much simpler conditions found in

Astrceopora than occur in either Madrepora or Turhinaria,

it seems to me to run counter to the most elementary

canons of morphology to deduce the Astrceojjora from a special-

ized form of the specialized Turbinarians. Only the most rigid

demonstration of ontogenetic simplification in the case of the

former could justify such an order of descent. Failing such

a demonstration we have to place Astrceopora as the most

primitive of the Madreporidse, from which, first Madrepora^

and then Turhinaria, as I think, through Madrepora^ may
have been deduced. In Madrepora the first stage is an

encrusting one, as, with some modifications, it always remains

in Astrceopora. The typical method of growth by means of

special axial polyps appears later. From such a specialized

method of growth the still more specialized type of the

Turbinarians can be deduced in the manner above described.

However intelligible and satisfactory such an order of

descent may at first sight appear, it can only be accepted

provisionally, inasmuch as it is based upon the skeletal

structures alone. It can hardly be considered to be esta-

blished until the soft parts have been studied especially from

this point of view. Fowler has shown that differences
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occur between the polyps of Madrepora and of Turbinaria ;

but tlie nior])liological value of tlicsc differences has to be

c'stiniatiil by extended comjiarativc studies. We have yet to

iind out how far the livin;^ jioiyps are afi'ceted by the different

eonditions of life, due to the different forms of their coralla.

Eighth Type of Groicth : Bifrontal.—Typically the Turbi-
narians carry j)oly|)s on only one side of the coralluni. Forms
occur, however, with polyps on both faces, this being brought
about l)y the fusion of two fronds back to back. Such fronds,

as might be expected, are always more or less erect. Among
the specimens contained in Mr. Saville Kent's collection there

exist complete series, showing the early cup-form and its

subsequent folding. The folds do not form open cylinders,

as in the mesenteriform method of growth, but thin vertical

plates by the opposing under surfaces fusing together.

Similar fusions occur in all Turbinarians which form upright
fronds, but irregularly, whereas in the type of growth under
discussion they are the rule, and no free single fronds occur

except here and there as horizontal expansions round the base

of the corallum. These are to be considered as the continua-

tions of the original edge of the cup, i. e. of those portions of

the edge between the vertical folds.

These bifrontal growths show the phenomena which I at

first took to be indications of regular periods of growth, but
which, as above stated, I now think are due to occasional

downward streamings of the ccenenchyma.

These definite types cannot be supposed to exhaust the

possible transformations of the early cup. When our collec-

tions are more complete other normal methods of growth will

no doubt have to be added.

Among the methods of growth shown by the specimens in

the Niitional Collection v.hich do not as yet admit of being-

ranked as ty})es there is one which 1 should like to describe

here, as it ajipears to be too definite to be accidental. Inas-

much, however, as beyond being slightly indicated in one
specimen, it actually occurs in only one other, it is not safe to

claim it as a type.

One side of a conical cup is pulled down, as shown in

n. XX. fig. 1, which represents a specimen in the National
Collection. Two flaps, starting apparently in this way,
grow round the cup closely fused with its outside. On
meeting behind the cup they bend round again, and then
again, the foldings on each side being almost symmetrical.

Fig. 2 a is a diagram of the singular method of folding.

Fig. 2 gives a sketch of the specimen which has been



516 Mr. II. M. Bernard on the

built up in this way. The original cup is naturally obscured

by the continual upward growth of the edges and by the

development of tall conical folds (c) and of wings {d) on

the faces and sides of the original flaps, which have grown
upwards with the growth of the cup, and also by the down-
ward streaming of the coenenchyma from within the cup

carrying down the lower edge of the flap, so that the stalk is

completely obliterated. The lower portion of the stock,

especially certain masses of dead corallum, are not easy to

understand ; it is possible that the cup shown in the diagram

and figure as the foundation of the corallum was not the

original cup, but a secondary cup-like growth of parts of an

old stock. The question is, Is this strangely symmetrical

method of modifying a cup typical or accidental? I would
like to invite the attention of those who have access to any
collections of Turhinaria to this point.

Grouping accordincj to Growth probably a natural one.—
Accepting these eight types of growth as of practical value in

classification, w-e find that they enable us to divide the

specimens into more or less well-defined groups. It must,

however, remain undecided whether these are natural groups,

although this would certainly appear to be the case, in spite of

certain somewhat serious objections. I would instance as the

greatest difficulty the fact that certain forms of coralla seem
to belong to definite localities. There are specimens from the

Torres Straits, belonging to at least two species, which show
the same form of corallum. This seems to imply that, at

least in these cases, the form is due to the environment. But
while this fact cautions us against attributing too high a taxo-

nomic value to the forms of the coralla, it would be rash to

deny them all value. In view of the definiteness of some of

these types of growth, more than one coming from the same
locality, in view also of the possibility at any time of the

living colonies being powerfully modified by exceptional con-

ditions of the environment, we are, it seems to me, justified in

assuming that these growth-forms are typical developments.

The 1 axonomic Characters supplied by the Calicles.—These
are far more difficult to define than are the methods of growth.

The calicles vary in size, shape, depth, and degree of protu-

berance according to the part of the corallum they occupy *

;

even the number of the septa and the size of the columella

vary greatly on one and the same specimen. The only prac-

tical course is to select those corallites which appear to be
typical, i.e. which appear to be growing normally on the normal
fronds or lobes of the special type of growth of the specimens

* Cf. Bell, " Variations in Turbinaria;' J. R. M. S. 1805, p. 148.
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under comparison. The average sizes of tlie calicles may be
taken and the average number of septa. But certain other

characters appear to me to be of even greater importance.

1. Characters of the Protuberant Calicles.— I do not here refer

to the fact that the calicles may or may not protrude, but, lohen

they do protrude, to the way in wliich this takes place. PI. XX.
fig. 3 shows three different ways in which the calicles may raise

up the ccenenchyma—the conical, globose, and cylindrical

protuberances. Great as is the variation in the degree of pro-

tuberance found in one and the same specimen, the character of

the protuberance, when it does occur, is apparently constant.

Of course these three types are subject to an enormous number
of variations ; but every form approaches one or other of these

three.

2. The Character of the Septa.—I have not found dentition

or granulation of the septa of much value, although perhaps

they should be taken into account (see below on the ccenen-

chyma). Of greater value is the relation between the cycles

of septa and the polyp-cavity. I have found it useful to

draw an imaginary half-radius circle within the aperture of

the calicle (PI. XX. fig. 4, b). The septa may (a) fall short

of this, leaving a large central fossa (fig. 4, 1) ;
{b) they may

reach it, leaving a medium-sized central fossa (fig. 4, 2)
•

(c) they may cross it, in which case the central fossa is very
minute (fig. 4, 3) ; or (d) they may be quite irregular, some
crossing, others not even reaching it.

Again, the septa in thus projecting into the cavity may run
in on a level with the margin and then dip suddenly down
towards the columella, or they may curve regularly round, or

they may slope down gradually so that the central fossa is

funnel-shaped.

We have accordingly many different sizes and forms of

fossa?.

3. The Interseptal Loculi.—These are also of importance
(PI. XX. fig. 4) ; they may be large and open or narrow and
slit-like. They may be almost square or petaloid, i. e. with
neatly rounded peripheral margins ; they may, indeed, have
no distinct ])eriplieral margins, i.e. the interseptal space runs

on continuously witii the surface-furrows of the ccenenchyma.
When this is hequent it is an index of the large size of the

pores connecting the polyp-cavities between the septa with
the canal-system of tlie ccenenchyma.

4. The columella offers characters of value.

Important as these characters undoubtedly are, it has again
to be pointed out that they arc only strictly applicable to
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calicles which ajDpear to be the typical normal calicles of the

specimen. Great variations may occur even in these points,

according to the position of the calicle and according to its

degree of protuberance ; but, if due caution is used, a number
of good taxonoraic characters are thus at hand for use.

On the Influence of Position on the Character of the Calicles.

—A great field of investigation is here opened up. I am not

referring primarily to the effects of variations in the direction

and in the force of the currents and in the quantity of nutri-

tion received, all of which, no doubt, play an important part,

but to modifications of form due to internal causes, notably to

the streaming of the nutrient fluids in the canal-system. I

have already pointed out that the streaming of the coenen-

chyma is a factor of prime importance in the building-up of

the corallum. This streaming is sufficient in many cases

actually to submerge living calicles, which, in some cases,

may again break through or else apparently put out a number
of secondary buds. In other cases the polyps have con-

tinually and progressively to lengthen, in order to keep at

the surface of the cosnenchyma ; and while calicles situated on

rounded knobs are often abnormally large and protuberant, those

on erect fronds project but slightly. These facts, taken together

with the fact that the canals of the coenenchyma are in open

communication with the polyp-cavities, appear to me to make
it highly probable that, just as this flow builds up the coenen-

chyma and gives it its appearance of streaming, so it must

also affect the skeleton of the calicle itself, through which it

doubtless runs. Indeed, in some cases it appears as if the

calicles have to be protected against this. In coralla where

the downward streaming is very marked by the deep regu-

larly parallel furrows, these, in descending, are turned to right

and left whenever they reach a calicle, converging again

below it.

This is no fanciful question, but one whicii may prove of

profound significance ; for if, in any single coral, the down-
ward flowings of the coenenchyma can in any way affect the

morphology of the polyp, this would have to be taken into

account in any attempt to classify the corals according to the

type of the polyp. The differences found in the soft parts of

the polyp may be secondary and adaptive to the physiological

conditions resulting from the forms of the coralla and to the

streamings of the contents of the canal-system.

The Ccenenchi/ma.—This intercalicular tissue is very pro-

minent in Turbinaria. It is, as we have seen, comparable

in every essential with the coenenchyma of Madrepora and
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o( Astrcropora ; it differs chiefly in its greater abundance and

in its distribution, both of these depending upon tlie method
of budding.

Rapidly growing cojnenchyma is always finely reticulate

or spongy; where streaming takes place it is often furrowed

in the direction of the streaming. The relative l)readths of the

furrows and of the separating ridges are indicative of the

density of the cocnenchyma. When the furrows are narrow

and the ridges thick and solid the coenenchyma is very dense.

The lower portions of a corallum are, as a rule, the densest,

and this can be traced by the ever-increasing thickness of the

ridges and corresponding diminution in width of the furrows.

It is apparent, then, that before any systematic characters

can be based upon the coenenchyma its physiology requires to

be understood ; for instance, the spongy texture of that of

the margin of the cup is often given as a character, whereas

it is an invariable rule that in all such rapidly growing
portions the cojnenchyraa is spongy.

Tiiere are, however, peculiarities which are to be noted,

viz. the characters of the trabecula3 building up the coenen-

chyma. They may be filamentous or lamellate, giving in the

former case a spongy, in the latter a flaky appearance to the

ccenenchyma, or they may be close and granulated, making
the surface look like sandpaper. In others, again, the ridges

are continuous, i. e. only broken by pores between the neigh-

bouring canals at long intervals ; in others the ridges are

highly echinulate, even broken up into rows of points repre-

senting so many open communications between the furrows,

which, when covered over, will become canals.

Further, a certain value may be put upon the fineness or

coarseness of the texture. In some it requires a glass to see

it at all, in others it is visible to the naked eye.

In connexion with this subject of the general aspect of the

coenenchyma, it is worth noting that this seems to vary with

geographical position. There are groups of specimens from
various parts of the world evidently in each case collected at

the same time and from nearly the same spot. In each case

all the specimens of these groups look at first sight strangely

alike. Tiiis is notably the case with a group from Formosa,
with another from Tongatabu collected by J. J. Lister, and
with another from Shark's Bay collected by Sa>ville Kent.

So strong is the likeness between the specimens in each case,

that without some definiti; principles of classification one could

hardly avoid lumping them all together, as, indeed, I found
had been done with the Formosa specimens. It was only
wiien, little by little, the different methods of growth and
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certain cliaracters of the caliclcs were recognized as of more
value than mere superficial resemblance, that I found myself
compelled to separate the groups into different species. The
remarkable resemblances are due entirely to similarity in the

general aspect of the coenenchyma. The Tongatabu speci-

mens, for instance, have a velvety appearance. The Formosan
specimens have a rough look, like a gritty sponge. The
Shark's Bay specimens have a solid stony look, the gyrating
furrows being separated by broad granulated ridges. Other
examples of the same phenomenon might be mentioned. Its

cause is no doubt to be souglit in the varying physical con-
ditions of their several environments. AH corals must in

some way be influenced by the varying climatic and other

conditions under which they develop. The effects of these

are perhaps specially visible in Turbinaria, owing to the

great abundance of the coenenchyma in this genus.

EXPLANATION OF THE PLATES.

Plate XIX.

Fit/. 1. Section through tlie stalk of a very young cup-sliaped corallum,

showing the cavity of the parent polyp, the walls greatly

thickened by coenenchyma.

Fiff. '2. A young calicle at the edge of a corallum, growing in the direction

of the arrow. The coenenchyma is built up by true costae con-

nected by concentric trabeculae ; distally the primitive costae are

distinct, proximally they are already secondarily obscured.

Fiy. 3. Diagram to explain the method of budding pecuUar to the genus
Turbinaria. It is seen to be lateral throughout. The downward
" flow " of the coenenchyma has both thickened the stalk and
submerged the axial polyp.

Fig. 3 a. Diagram to illustrate the relation of the buds and coenenchyma
to the axial polyp in Madrepora.

Fig. 3 b. Diagram to show the budding of a radial polyp from below,

i, the axial parent polyp ; ~, a radial polyp ; iS, three polyps

budding from ~, one on each side and the middle one from
below, after 2 has bent upwards as shown in hg. 3.

Fig. 4. Fragment of an erect fi'ond (of the hifrons type), showing the

appearance of periodicity in growth, due to the downward
streamings of the coenenchyma. at, the most recent downward
flow, submerging the polyps below it (see fig. 5) ; A, a previous

very abundant flow, which threw out a ridge along which young
calicles appear ; c, the line of progressive decay, which is ad-

vancing more rapidly on the left than on the right, where it

stands at d.

Fig. 5. A calicle on the line a in the preceding figure, being submerged
by the downward flow of the crenenchyma.

Fig. G. The initial modification of the young cup which gives rise to the

mesenteriform type of <^rowth (diagrammatic).

Fig. 7. A portion of a section through a glomerate Turbinarian, showing
that the method of budding peculiar to the genus need not be

affected by the enormous thickness of the coenenchyma.
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Fig. 8. A specimen of n gloniernto Tiirbinarinn, fihowing three periods of

prowth.

I'l.ATK XX.

Fig. 1. A peoulinr moilifiojitioii of a youn).' cup e.\hibited by a specimen
iu the Xiitional CoHection, wliich appears to bo the first atage

in the method of j^Towth shown in the next fif.'ure.

Fig, 2. A spt'cimeu rt-niarkahk' for the reguhirity and siymmetry of its

method of foKlin^'. For the letters see next lijrure.

Fig. 2 a. Diafrramuuitic horizontal section, to explain the method of
folding. The letters mark the edges seen in the actual specimen.
c and d are secondary outgrowths somewhat obscuring the
original folding.

Fig. '^. Three types of protuberant calicles, showing the principal
methods iu which the coeuenchyma is raised by them.

Fig. 4. Diagram to illustrate the principles of clixssitiiation proposed as

regards tlie form of the calicle. a, the margin of the calicle ;

i, an imaginary half-radius circle ; i, four septa which do not
reach the half-radius circle ; ~, a single septum reaching the
half-radius circle ; 3^ septa crossing the half-radius circle.

Between the septa at 1 the iuterseptal loculi run over into the
fuiTOWs of the ccenenchyma ; at ~ and 3 they are sharply
bounded peripherally, and show diil'erent shapes of interseptal

loculi.

LXI.

—

Description of a neio Botrachian (Oreophryne Quelcliii)

discovered hi/ Messrs. J. J. Quelch and F. J\lcConneU on the

Summit ofMount Eoraima. By G. A. Boulengeh, F.K.S.

Oreophryne, gen. nov. {Engystomatid.)

Pupil horizontal. Tongue elliptical, entire, and free behind.

Pahate smooth. No tympanum ; eustachian tubes extremely

minute. Fingers and toes short, blunt, without distinct web;

foot for grasping, the inner toe oppo.'^able and longer than

the second. Coracoids and prrecoracoids very strong, the

former forming an extensive suture with tlie latter in the

middle and enclosing on each side a rather small circular

foramen ; no omosternum ; sternum cartilaginous. Diapo-

physes of sacral vertebra strongly dilated.

The genus Oreophryne is nearest allied to Atelopns^ U. & B.,

from which it is, however, well distinguished by the stronger

praicoracoids and the curious conformation of the foot, which

recalls that of the llyloid genus PhyUomeduaa.

Oreoj)hryne Qnelchii.

Physiognomy of Bufo [Phryniscus) nigricans, Wgm., or

Atelopus Stelzneri, Wey. Snout short, rounded, not promi-

Ann. tO Mag. N. Hist. Ser. 6. Fo7. xv. 36
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ncnt, witli distinct canthus rostralis ; interorbital space as

broad as the upper eyelids. Fingers very short, connected

by thick skin at the base, somewhat swollen at the end, first,

second, and fourth equal, third longest ; toes likewise very

short and connected at the base, first and fifth equal, fourth a

little longer, second and third shortest
;

palms and soles

warty, carpal and tarsal tubercles quite flat. The tarso-

metatarsal articulation reaches the eye. Upper parts covered

with prominent warts of unequal sizes; lower parts with
smaller flat warts. Black ; throat and belly spotted or

marbled with bright yellow. Male without vocal sacd.

From snout to vent 22 millim.

Several specimens were found by Messrs. Quelch and
McConnell on the summit of Mount Roraima, between British

Guiana and Venezuela, at an altitude of 8500 feet.

LXII.

—

Description of a new Anolis from Brazil.

By G. A. BouLENGER, F.R.S.

Anolis holotropis.

Head once and two thirds as long as broad, a little longer

than the tibia ; forehead scarcely concave ; frontal ridges

absent ; upper head-scales keeled, mostly tricarinate on the

snout ; scales of the supraorbital semicircles strongly en-

larged, in contact in the middle; several enlarged supraocular

scales, separated from the supraorbitals by one series of

granules ;
occipital larger than the ear-opening, separated from

the supraorbitals by two series of scales ; canthus rostralis

angular, canthal scales three ; loreal rows four or five ; seven
upper labials to below the centi-e of the eye ; ear-opening

small, oval. Gular appendage small ( $ ). Gular scales

keeled. Body cylindrical. Dorsal scales rather small, hexa-
gonal, strongly keeled, passing gradually into the minute
keeled granules of the sides; ventrals large, rhomboidal,

imbricate, strongly keeled. The adpressed hind limb reaches

the posterior border of the orbit ; digits very feebly dilated

;

17 lamellae under phalanges II and III of the fourth toe.

Tail cylindrical, covered with equal keeled scales, once and
three fourths as long as head and body. Pale grey-brown
above, with a yellow vertebral stripe edged with reddish
brown ; femur and tibia with a yellowish cross bar

; pale
golden beneath.
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millim.
Total leiip:th 149
IIen«l 13
Width of head 8
Body 41
Fori! limb 21
Iliiid limb 38
Tibiii 12
Tail 05

A single female specimen from the Province Matto Grosso,
Brazil, collected by Dr. C. Ternetz.

LXIII.

—

Xotice of Reptiles and Batrachians collected in the

Eastern Half of Tropical Africa. By Dr. A. GuN'THER,
Keeper of the Zoological Department, British Museum.

[Plate XXI.]

The principal object of this paper is to give an account of

a small collection of Reptiles made by Mr. G. F. Sc'itt Elliot in

the Victoria region at an elevation of less than 6000 feet, and
during his journey to and sojourn in Uganda. However, it

was found convenient to include in it also the examination

of several other small East-African collections received

about the same time from other sources. Tiie differences

that were at one time supposed to exist between the East

and West, the South and North of the lleptilian Fauna
of Tropical Africa gradually disappear as we become better

acquainted with the local fauna?.

I.

—

Keptiles and Batrachians collected by
;Mr. G. F. Scott Elliot.

Agama Gregorii, Giinth.

Agnmn Gregorii, Ciiinth. Proc. Zool. Soc. 1894, p. 8G.

Specimens of an Agama collected in Buddu and other j)arts

of Uganda, at elevations of from 3800 to 4500 feet, come
nearer to this species than to either A. atricollis or A. cyano-

gaster^ to which this species is generally closely allied. The
ventral scales are larger than in either of those two species,

and keeled and acute on the hind margin, with the exception

of those in the middle of the abdomen, which are smooth.

Sone of these species have the scutes of the tail verticillated.

36*
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Mabouia striata, Ptrs.

Two specimens from Uganda (alt. 3800-4500 feet). In
both the snborbital scute is entirely excluded from the labial

margin ; also the hind leg is conspicuously shorter than in

typical specimens, not reaching the axilla ; so that I enter-

tain some doubts as to the propriety of identifying these

specimens with Peters's species.

Chamcpsaura tenuior, sp. n. (PI. XXI. fig. B.)

This species is conspicuously more slender than its con-

geners, especially the head and snout are narrower and longer.

Both the vertical as well as the single posterior frontal are

elongate, nearly twice as long as broad ; otherwise there is

great similarity between this and the other species. The
fore limbs are about as long as tlie orbit and without claw

;

the hind limbs are not quite twice as long as the fore limbs

and provided with a single claw. Thirty-six scales between
the ear and vent ; twenty-four round the body. Back of the

trunk with a pair of narrow parallel brown lines.

One specimen from Kampala, Uganda, 22\ inches long,

of whicli the tail takes 18.

Chamceleon senegalensis, var. Icevigata, Gray.

Two specimens, one from Kavirondo (alt. 3900-1000 feet),

the other from the foot of Mount Ruwenzori (5000-6000 feet),

obtained together with the following species.

Chamceleon Elliott, sp. n. (PI. XXI. fig. A.)

This species is represented by several specimens from the

same localities as the preceding, and is apparently more
common. The upper surface of the head distinctly concave,

the superciliary edges and the canthus rostralis being raised,

and coarsely granular. Three rows of enlarged granules com-
mence about the middle of the interorbital space, and converge

to form a distinctly elevated occipital crest, covered with

tubercles. A longitudinal row of small tubercles traverses

the temporal region. No rostral appendages ; no occipital

lobes. Body finely granular, with small tubercles irregularly

scattered. A continuous row of tubercles along the middle of

the back and anterior portion of the tail, forming a low crest.

A gular-ventral crest formed by pointed tubercles. No tarsal

process. Scales on the side and upper surface of the head
and of the temples small, flat. Tail as long as, or rather

shorter than, the body and head. Frequently a whitish line
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from the temporal crest to the root of the tail. Sometimes
one or two whitish bauds across tlie lower part of the temple.

In the females the crests on the head are lower.

A male measures 152 millim., the tail taking 75 milliin.

;

a mature female with fully developed ova is 102 millim., the

tail taking 47 millim.

The fenude of G, bitivniatus is very similar to that of the

present species, but distinguished by much larger tuberclas
;

but the male of C. bilanintus differs greatly in having a very

high occi[)ital crest, covered with large scutes, and the extre-

mity of tlie snout raised into a knob.

Grayia Smythii^ Leach (?).

Only the head and tail of a specimen from Uganda have

been preserved ; they show no structural difFerenee from

West-Atrican specimens, but tlie coloration is peculiar; the

parts are black, the heail-shields and scales of the neck being

finely mottled with salmon-colour.

Leptodira rufescens^ Gm.*

From the foot of lluwenzori.

Boodon Ii7ientuSj var. biproeocularis^ Gthr.

Uganda, alt. 3900-4500 feet.

Elapsoidea Guentheri^ Bocage. (PI. XXI. fig. C.)

Two specimens were obtained. One on the lower slope of

lluwenzori ; it is half-grown and agrees perfectly with an
adult specimen from Stanley Pool belonging to the variety

figured by Bocage and described by him as var. C. Being of

immature age, it has the abdomen of a darker colour.

The second specimen (see figure) is quite young and was
obtained in the iShird Highlands. It is deep black above and
below, with ten narrow white rings on the trunk, not reaching

across the abdomen, and two on the tail. Evidently these

rings disaj)pear with age, leaving their traces merely as the

paired faint whitish lines observed in adult specimens of

* Coronella cana, L.

This common South-African snako extends as far northwards as
Zomba ; but the simrlo specimen (adult) (which wjui collected by
Mr. Alex. Whyte) present? a siug-ular coloratiDii. Kaelj scale is black, the
peater portion of it beiiijr occupied by a yellow sjiot ; these spots vary
in their extent and position, producing thereby the appearance of an
irregular network of black lines. Scales in 27 series.
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var. C of Bocage. The head is dull whitisli, with a tapering

[irolongation of the black ground-colour running along the

occipital suture to the vertical— similarly to what Bottger

describes of his E. Hessei, which I consider to be the young
of a variety of the same species.

Eana mascai-emensis, Dum. Bibr.

Shire Higlilands and Uganda, alt. 3900-4500 feet.

Pyxicephalus adsjjej'suSy var.

A half-grown specimen from tiie Shire Highlands agrees

with an adult obtained by Mr. Baxter in Ugogo in having

the back covered with prominent rounded or oblong tubercles.

These specimens therefore differ from typical specimens of

P. adspersus, as well as of P. edulis (Ptrs.), which are distin-

guished by characteristic longitudinal folds of the skin. On
the otlier hand, P. Maltzani (Blgr.) is said to have a remark-

ably smooth skin.

Dufo reqularis, Reuss.

Shir^ Highlands and Buddu.

Rappia viridiflava^ Dum. Bibr.

Buddu and other ])arts of Uganda (alt. 3900-4500 feet).

Rappia marmorata^ Rajip.

Mandala, Shir^ Highlands, 3500 feet.

11.

—

Reptiles and Batkachians collected by
Mr. E. J. Baxter.

Sepaconiias modestus, Gthr.

Ugogo.

Rhinocalamus dimidiatusy Gthr.*

Ugogo.

ScaphiopMs albopunctatuSj Ptrs.

Ugogo.

* 1 may here mentiou that the allied geuus Xcnocalamus, Gtbr., is

likewise an opislhoglyphous snake ; I have overlooked the hindmost
piooved tooth, which is hidden in the mucous membrane at some distance
behind the preceding teeth.
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Baceplialus capcnsisj 8niith.

Ugogo.

Leptodira semi'annulata, Gthr.

Ugogo.

LycophiJium Ilorstockii^ Schleg., var. Jacksonii, Blgr.

Ugogo.

Naja hajCy L.

Uganda. Black variety.

Atractaspis irregularis^ RiilirJt.

Uganda. Two eggs witli nearly fully developed embryos
were obtained ; the species is therefore oviparous. The eggs
are elongate, subcylindrical, of large size, nearly 2 inches

long, enclosing an embryo 9 inches long. Scales in 23 series.

Ptjxicephalus adspersus, var.

Ugogo. Skin of a very large example : see above, p. 526.

Rappia viridifiava, Dum. Bibr.

Uganda.

Rappia marmoratay Rapp.

Uganda.

III.

—

Reptiles collected by Mr. F. J. Jackson.

Mabouia varia^ Ptrs.

Two specimens from Mount Elgon, alt. 6000-7000 feet.

Chamceleon bitcvniatus.

Several specimens from Mount Elgou, 6000-7000 feet.

Chlorophis neglectusy Ptrs.

One specimen from Witu.

Chlorophis and Philothamnus [Ahcetulla)

.

Adopting the limits and names of these two genera

as proposed by Mr. Boulenger in Cat. Snakes, vol. i., I
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modify the synopsis of tlie species, given by me in Ann.

& Mag. Nat. Hist. 1863, xi. p. 283, thus :—

I. The eubcaudal scutes -ttithout lateral keels : Chlorophis.

A. Ventral scute? not keeled.

1. Three labial shields (the fourth, fifth,

and sixth) enter the orbit.

a. Ventral scutes 151-158.

a. Uniform green ; each scale with a
white basal spot . . : C. Emini, Gthr.

/3. Back with black cross bands ; scales

without white spots C. Giintheri, Pfeflf.

h. "\'entral scutes 180 C. ff)-acilli77ius, Gthr.
2. Three labial shields (the third, fourth,

and fifth) enter the orbit C. omatus, Boc.

3. Two labial shields enter the orbit .... C. hoplogaster, Gthr.

B. Ventral scutes keeled.

1. Anal single C.heteroderm%i8,'H.&\\o\v

.

2. Anal double.

a. Upper labials nine, three entering the

orbit.

a. Forepartof the body uniform green. C. tVre^w/a?*^, Leach.

^. Fore part of the body barred with
black C. shirana, Gthr.

b. Upper labials eight, two entering the

orbit.

a. The fourth and fifth enter the orbit.

aa. One anterior temporal C. neglectus, Ptrs.

bb. Two anterior temporals C. natalensis, Smith.

0. The fifth and sixth enter the orbit. C. atiffolensis, Bocage.
c. Upper labials eight (seven), three en-

tering the orbit C. heterolepidotus, Gthr.

II. The subcaudal scutes with lateral keels : Philothamnus. (Upper
labials nine in all species known.)

A. Scales in fifteen rows.

1. Three labials entering the orbit.

a. Two anterior temporals P. semivariegattta^ Smith.
b. One anterior temporal.

a. Unifoiin green.

aa. Ventrals 164 P. nitidus, Gthr.

bb. Ventrals 207-219 P. thomensts, Boc.

/3. A brown vertebral stripe P. dorsalis, Bocage.

2. Two labials entering the orbit.

a. Ventrals 169-173 P. Kirhii, Gthr.

/3. Ventrals 196 P. Bocagii, Gthr.

B. Scales in thirteen rows P. Girardi, Boc.

Thrasops JacTcsonii, sp. n.

One specimen from Kavirondo.

Scales in nineteen rows, keeled, in transverse, scarcely

oblique series, those of the median row being somewhat larger.
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Upper labials eight, the fourth and fifth entering the orbit.

Lorcal nearly as high as long. The single antcocular just

reaches the vertical, which is nearly as large as an occipital,

very broad in front and narrow behind. Three postoculars.

Temporals 1 + 1, the posterior twice as large as the anterior.

Vontrals 195. Anal divided. Subcaudals 146. Entirely

black.

Entire length 65 inches, of which the tail takes 20.

Dendraspis Welwitschii, Gthr.*

One specimen from Kavirondo; it differs somewhat in

coloration from the type; the skin between the scales is

black, but the scales themselves have no black tips; tail and
hindmo.st part of the trunk bhxck.

Causus rkombeatuSf Wagl.

Common at Kavirondo.

EXPLANATION OF PLATE XXI.

Fiff. A. Chamteleon Elliott.

Fiff. B. Chamccsaura teindor (head).

Fig. C. Elapsoidea Guentheri.

LXIV.—On a special Mountain Race of the Plantain Squirrel

from Mount Dulit, E. Sarawak. By Oldfield ThOMAS.

During the past four or five years Mr. Charles Ilose has

repeatedly drawn my attention to the difference in size and
general appearance presented by tiie specimens of Sciurus

notatus obtained on Mount Dulit above 3000 feet from

those got on the lowlands ; but I have hitherto not ventured

to describe them, on account of the known variability of the

members of this group. However, the entire identity with

each other of the five specimens taken at 3000 to 4000 feet,

and their great difference from all the lowland ones, induces

me now to describe the form, although the presence of one

t^pecimen somewhat intermediate in character from an iuter-

* Of iJctulraspis intermedia, Gthr., tlie British Museum has received

specimens from Kilili ((/. D. Trevor Rope, Esq.) nnd from Tavita (Keith

Anstruthcr, Esq.).
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veniug altitude (2000 feet) prevents my distinguishing the

animal as more tlian a subspecies.

Its original discoverer was probably Mr. John Whitehead,
who obtained what is perhaps the same form on Mount Kina
Balu ; but unfortunately his only adult specimen has an
imperfect skull, so that I am unable to be quite certain as to

its identity with that from Dulit. In any case it seems better

to be on the safe side by describing the form of which good
material is available, leaving the identity of its Kina Balu
representative to be settled later.

Sciurus notatus orestes, subsp. n.

Size very much less than in the typical form. Markings
similar to those of ordinary blue-bellied specimens of ^. notatus^

without any trace of rufous or orange on the belly. Sides

with the usual lines of black and white. Back with a peculiar

buffy or dull fulvous shade, due to the light rings on the

hairs, ordinarily pale yellow, being deep buff. Cheeks and
sides of muzzle less fulvous than the back, instead of more
so. A small patch behind each ear white. Tail with shorter

hairs, and these more broadly ringed than usual, so that there

is an indistinct barring of the tail, instead of its being merely

grizzled.

Skull conspicuously smaller than in lowland specimens, so

much so that it seems difficult to assign both to the same
species. In proportion also it is broader and more rounded,

the muzzle shorter, and the bullae and postorbital processes

are less developed.

Dimensions of the type (a well-made skin, ? ) :

—

Head and body 195 millim. ; tail 144 ; hind foot 33*3.

Skull (of another specimen) : greatest length 39*7
; greatest

breadth 25; nasals, length 11, greatest breadth 5*9; inter-

orbital breadth 14'7
; diastema 9 ; length of upper molar

series exclusive oi p.^ 6*1.

Hnh. Mount Dulit, 4000 feet.

Type : B.M. 94.6.2.24. Collected January 1892, and pre-

sented to the Museum by Messrs. Charles and Ernest Hose.

The intermediate specimen above referred to, from 2000 feet,

has a wash of rufous on the belly and a skull-length of

44 millim., while the normal lowland form, which in Borneo
seems always to have an orange or rufous belly, has a skull-

length of about 50 millim. It is noteworthy that the belly-
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colour in S. notohis in tlic Malay Peninsula is conspicuously

variable, or, rather, diniurphic, rufous and blue*, whereas in

liorneo the two colours seem to be respectively restricted to

tiie lowlands and mountains. On one of the hrst specimens

sent, shot in November IbUl, Mr. IIosc has noted that he

had obtained thirteen specimens exactly like it during the

month ; and since then a considerable number of S. n. orcstes

have passed through my hands, so that its constancy on the

mountain is evidently beyond question.

LXY.— On a neiu Banded Mungoose from Somaliland.

By Oldfikld Thomas.

Mr. F. Gillett has submitted to my examination the skins

of a few mammals which were shot by him when accom-

panying, in a sporting capacity, Dr. E. Donaldson Smitii's

adventurous collecting exjicJition into Central Somalihind.

Among these there are two examples of a Crossarchus be-

longing to the group of banded species, but evidently quite

distinct from anything hitherto described.

It may be called

Crossarchus somalicuSj sp. n.

Size of C. fasciatus and gothneh. General colour very

pale. Dorsal bands almost obsolete. No black tij) to tail.

Colour grizzled ashy grey on head and fore quarters.

Long hairs of back, where in C fasciatus they are sharply

ringed with deep black and bright orange -rufous, indistinctly

blackish and dull yellowish white, so that the transverse

dorsal bands are almost imperceptible, although they are dis-

tinctly present, and not, as in C. gamhianus, lost in the general

grizzling. Under surface very sparsely haired, ])ractically

naked in the inguinal region, grizzled grey without any

mixture of rufous, except just on the chin. Limbs coloured

like body, scarcely darkening terminally, even on the ends of

the fingers and toes. Tail as in C. fasciatus, except that the

end is grizzled like the rest instead of being black-tipped.

Skull in general form very similar to that of C. fasciatus.

Four median upper incisors very narrow, not touching one

another ; but how far this is due to wear I am not at present

» (/. r. Z. S. Ibtti), p. 77.
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able to ascertain. Proportions of molars as shown by the

measurements given below.

Dimensions of the type (a well-made skin, ? )
:

—

Head and body 400 millini. ; tail 250 ; liind foot (c.) 75.

Skull: basal length 64; greatest breadth 39; interorbital

breadth 14'3; intertemporal breadth 13-5; palate length from

gnathion 35 ; breadth between postero-external corners of Eii

23; greatest diameter of Pii 1, "^ Q'Q, 5^ 4'4.

Hah. Sunerdorler, Webi Shebeli, Somaliland, alt. 1500 feet.

Native name " Shuk-shuk."
Type killed Dec. 28, 1894.

Tliis striking animal is apparently a desert representative

of the Banded Mungooses, being distinguished from all those

known by its pallid ground-colour, concolorous tail, and almost

obsolete stripes. Compared with other species it may, in addi-

tion, be distinguished from C. zebra by its larger size and

the absence of rufous in the coloration of the under surface.

This latter character also separates it from C. gothneh, Fitz.,

to which I refer specimens in the Museum from Lado and

Moubuttu, and which is probably its nearest ally. C.fasci-

atuSj its southern representative, is much darker throughout,

with a particularly strongly marked black tail-tip.

Mr. Gillett informs me that, on the day above mentioned,

he met about fifteen individuals of this species hunting

together in a pack, and that when they saw him several of

them sat up on their hind legs and looked at him without

fear. The ground they were found on was sandy and stony,

and covered with thin scrub. Mr. Lort Phillips has also

recently seen a large pack of what he believes to be the same
species near Berbera.

PROCEEDINGS OE LEARNED SOCIETIES.

GEOLOGICAL SOCIETY.

February 20, 1895.—Dr. Henry Woodward, F.R.S.,

President, in the Chair.

The following communication was road :

—

' Notes on the Genus MurcMsonia and its AUios, with a Revision
of the British Carboniferous Species, and Descriptions of some new
Forms.' By Miss J. Donald.

The generic characters of Murchisonia as now defined are given in
the paper, and the various divisions of the genus are examined.
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including four which appear to bo intormediato between Murchisonla
and Pleitrotoinaria,

The ('jirhonifcrous species of the genus are revised and eleven
new forms descril)e(l, raising the total number of known Carbon-
iferous forms to about forty.

MISCELLANEOUS.

On a New Method of Studying Cell-motion.

By Cu.vBLEs Lester Leonard, M.D.

Since the enunciation by Virchow, in 1858, of his theory of cellu-

lar ])atho]ogy the attention of the scientific world has been centred
about the study of this unit. Nearly all the unsolved problems of

medical science involve, in one way or another, the consideration of

some one of the functions of the cell.

It is my purpose in this paper to call attention to a new method
of studying one of these functions. I have chosen as illustrations

some of the well-known facts of pliysiolog)- already seen and described

by competent observers, and have confined the greater part of my
study to cell-motion as exemplified in the movements of the red and
white blood-corpuscles.

The possibility of these studies was suggested by the successful

result of an experiment in inst.mtaneous photomicrography.

ITie method to be illustrated consists in the making of a consecu-

tive series of instantaneous photomicrographs of the same microscopic

field taken at definite intervals, aiid the comparative study of the

series. The results obtained by this method are the elimination to

a greater extent of the personal equation of the observer, the pro-

curing of incontestable proof of phenomena observed, the extension

of the observations over any length of time, and the possibility of

studying the changes occurring over the entire field at any one
moment. The method also enables the student to study the con-

dition of a fresh, living, unstained specimen for any length of time

in fields taken at definite intervals.

The original magnifications were one and two thousand diameters

measured by the projection of a stage-micrometer upon the screen ;

the lantern multiplies these diameters by forty, giving on the screen

4U,0UU and 80,'tOU diameters. The time of exposure was instan-

taneous, at least relatively with regard to the motion of the bodies,

varj'ing in diff"erent pictures from two to one fourth of a second.

The results obtained as regards the photomicrography of unstained

specimens is illustrated by six photomicrographs of human blood in

the dift'erent lorms which it assumes upon the warm stages.

The method of study is illustrated by the following series :

—
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Series A.—The amoeboid motion of the white blood-corpiiscle.

The change of shape and motion with relation to the surrounding
stationary and identical fields is well marked.

Series B.—This series shows the power of the white blood-cor-

puscle in forcing its way through a mass of red crenated and adherent
blood-corpuscles.

Series C.—Is of marked interest: a white corpuscle has seized upon
a red coriiuscle, and a series of photomicrographs shows that it has

dragged it through a considerable distance in a field which is proved
to be stationary and identical in all the photomicrographs.

Series D.—This series shows motion in a red blood-corpuscle,

situated in a field in which the series proves no other motion took

place during one half-hour. This motion must therefore have been
produced by some inherent power in the red blood-corpuscle, and as

the photomicrographs show that no twist has occurred, the motion
cannot be due to a previous torsion, and may therefore be considered

a truly amoeboid motion of the red blood- corpuscle.

Senes E and F.—Show the diapedesis of the red blood-corpuscle

from a capillary in which the blood is in motion and from one in

which there is stasis of the blood. This phenomenon therefore occurs

under two opposite or nearly opposite conditions as regards intra-

vascular blood pressure, indicating perhaps that diapedesis is not a

filtration due to pressure, but is due to the amoeboid motion and
power of the red blood-corpuscles.

Series G.—This series shows an empty capillary. Along the

inner surface of its wall may be seen white corpuscles, in which the

series indicates movement. The diapedesis of two red blood-

corpuscles from this empty capillary tends to strengthen the belief

in the amoeboid motion of the red blood-corpuscle.

Further photomicrographs illustrate the position of the corpuscles

within the capillaries, and show the presence of nuclei in the red

corpuscles of the frog while in the living tissues. Different forms

of the malarial plasmodia and the application of the method to

])athological studies are illustrated by other photomicrographs.

The pictures are not shown as the perfect results of this method
or as the outcome of research by it. They are simply to illustrate

the author's method of studying cell-motion. Inferences based on
the pictures are foreign to the purpose of the communication, which
is intended merely to demonstrate a method of study worthy of

scientific consideration. Its usefulness in producing accurate illus-

trations, both for publication and for lantern-slides, cannot be over-

estimated, as it supplies pictures whose counterpart can bo found

under the microscope.

—

Proc. Acad. Nat. Sci. Philad. Feb. 5, 1895,

pp. 38, 39.
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Pericopis, new species of, 47.

Phasmidae, note on a species of, 498.

Phellopsis suberea, note on, 447.
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the genus, 528.

PhlcEotrya, new species of, 266.

Phormingochilas, characters of the
new genus, 179, 180.

Pieridas, new, 228.
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commensal, 210.

Platypus, new species of, 325.

Platyscelis, new species of, 447.

Plecoptera, new species of, 10.
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Plotosus, new .species of, 247.
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Polyi'hrisia, new species of, 11.

Polydesnui.s, now species of, 35G.
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Mollusca, 10:3.
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Porrhoninia, notes on the genus, 35.

Primitia, new species of, 03.
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genus, 170, 178.
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genera of, G8.
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Psephola.x, new species of, 408.
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447.
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genus, 403.
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genus, 200.

Putorius, new species of, 374.

eriuineus, on the representatives

of, in Algeria and Ferghana, 451.

Pyrochroa, new species of, 432.

Pyronota, note on the genn.s, 201.

Racovitza, E.-O., on the cephalic

lobe of Euphrosine, 279.

Rasbora, new species of, 187, 247.

Reptiles, new, 118, 329, 522, 523.

Rhantus, new species of, 494.

Rhinoptera, new species of, 141.

Rhodoneura, new species of, 17.

Rhombus norvegicus, remarks on,

99.

Rhysota, new species of, 231.

Sagola, new species of, 73.

Salpingns, new species of, 246, 255.

Salvin,0.,on a new species ofAmenis,
372.

Saphobius, new species of, 198.

Scelodolichus, new species of, 412.

Schmidt, P., on the luminosity of

midges, 133.

Schvlus, characters of the new genus,

411.

Sciurus notatus, new subspecies of,

529.

Scolytidae from Ceylon, on, 315.

Scolytomimus, characters of the new
genus, 319.

Scotode.s, new species of, 275.

Scott, T. (fc A., on some new and
rare Crustacea, 50, 457.

Scutigera, notes on species of, 347.

Seeley, Prof. II. G., on the ty])e of

the genus Ma^^sospondylus, 1 02 ; on
some bones of M. (?) Browni, 118

;

on Thecodontosaurus and Palseo-

saurus, 144.

Selenocosmiidae, description of the

new family, 168.

Selenotypus, characters of the new
genus, 170, 176.

Seneratia, new species of, 14.

Serropalpus, new species of, 263.

Sherborn, C. U., on the dates of

Shaw and Nodder's * Naturalist's

Miscellany,' 375.

Silphotelus, characters of the new
genus, 83.

Siphonorhinus, new species of, 375.

Sipuuculus, on gill-like organs in
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Smith, E. A., on new land-shells from
New (iuinea, 230.

Smith, II. G., on new Pieridae, 228

;

on a new species of Nectaria, 456.

Somatidia, new species of, 418.

Spiders, notes on British, 25.

Spirobolus, new species of, 367.

Stebbiiig, Rev. 1. R. R., notes on
Crustacea, 18; on two new Am-
phipods, 397.

Stereojjalpus, new species of, 424.

Sternotomis, new species of, 221.

Stictoptera, new species of, 8.

Stoat, (in the specific distinctness of

the Irish, 374.

Stolius, characters of the new genus,

433.

Stomatopora, remarks on the genus,
223.

Strep ula, new species of, 66.

Strongylosoraa, new .species of, 354.

S\vinhoe, Col. C, on now Eastern
Lepidoptera, 5.
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Stnchroa, new species of, 263.

Syntomis, new species of, 43.

Talapa, new species of, 16.

Termes lucifugus, on the formation

of new colonies by, 283.

Thecodontosaurus, remarks on, 144.

Thermesia, new species of, 12.

Thomas, O., on the brush-tailed Por-

cupine of Central Afi'ica, 88 ; on
two new E.-African Mammals,
187 ; on Dr. Gloger's Mammalian
generic names, 189 : on a new
species of Helictis, 331 ; on the

specific distinctness of the Irish

stoat' 374 : on the representatives

of Putorius ermineus in Algeria

and Ferghana, 451 ; on a special

mountain race of the plantain

squirrel, 529 ; on a new banded
mungoose, 531.

Thrasops, new species of, 528.

Tifama, new species of, 49.

Tosh, J. R., on an abnormal crab,

245.

Trichius, new species of, 218.

Trisuloides, new species of, 9.

Turbinaria, on the Madreporarian

genus, 499.

Turbot, on the ova and larvae of the,

94.

V'eronatus, new species of, 237.

Vitiacus costatus, new variety of,

195.

Waguer, J., on the phylogeny of the

Arachnida, 285.

Walker, A. O., on the Amphipoda of

Bate and Westwood's ' British

Sessile-eyed Crustacea,' 464.
' Waterhouse, C. O., on insects from

Mt. Roraima, 494 ; on the semi-
aquatic Phasmid, Cotylosoma di-

pneusticum, 498.

Wethered, E. B., on the formation of

oolite, 278.

Woodward, A. S., on two species

of Diplomystus, 1 ; on a supposed
tooth of Galeocerdo from, the

English Chalk, 4 ; on the Devonian
Ichthyodorulite, Byssacanthus,
142.

Xanthochroa, new species of, 436.

Xanthoptera, new species of, 6.

Xenosoma, new species of, 49.

Xiphostoma, new species of, 449.

Xyleborus, new species of, 321.

Zeaglophus, characters of the new
genus, 234.

Zingis, new species of, 163.
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